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= Wie... 
Director - General, 
be. Store Department, Branch 
No, 15, Belvedere-road, Lambeth, 8.E. 1, 
REQUIRES :— 
WHEELS and AXLES, Disc Type, 224 PATRS. 
due 2 p.m. on the 17th July, 1923. 
Pender torene obtainable from above = 
rchitectural Assistant 
REQUIRED by the GOVERNMENT 
of HONG KONG for ~f Hy as an Engineer 
in the Arcbitectural Office of the PUBLIC 
RKS DEPARTMENT for a period of 3 years, with 
wo ble permanency Salary £460 per annum, rising 
ay increments Of £20 to £500, and thence (if 
tment is m t) to £950 per annum. 
salary is named into dollars at the Government 
The rte scohange, at present fixed at 2s. to the dollar. 
me rate is open revision. conveyance allow- 
ance of By dollars per annum. Free pro- 
arid ooatiitecte’ unmarried, 25 to 30 years CY age, 


mast be architects’ duly qualified and 
belong to the R.I.B.A, Must be conversant with all 
preparation of h designe and working 


specifications, quantities, measuring, &c., 
irings_ S00 with new buildings, additions and 
siterations. They should also have had experience in 
the desi«n =“ execution of steel and reinforced con- 

qrete structures. Some experience in the maintenance 
a cr idings is also desirable and municipal experience 


a ‘st once, by letter, stating age. suttentions, 
experience. E 


to the CROWN AGENTS FOR TH 
sod ONTES. 4. bank, London, §.W.1, quoting 
M/11,928. 3870 


a WV aga VV anted at Once, Tem 
a ENGINEERING on 
yoo in 

Masonry ; 

PFE 5 duien "ot Reinforced Co 


Preference | rg to ex-Service me 

Apply. civing full poiet nacre ‘of experience, age, 
lary required, when @ and enclosing copy 
of testimonials, to CIVIL aS = a 


Admiralty. 8.W. 1 
i for QUALIFIED MEN be APPOINTED 
to WARRANT RANK. ‘eRIST in the TANK 


CORPS of the REGULAR ARMY, Candidates must 
be in possession of either :— 


a a hy + 





oases 
design 

also AssisTANt 
Concrete Wharves 








Pilots. 


Tonk 
limited + ae A " VACANCTES 


i.) Examination of the 
Institution of Mechanical Engineers with ite 
aa © = include Whitworth Prizemen 
ational (Higher) or Netlonai 
Diplomas Hishen of Mechanical Engineering 
—y" by the Institution of Mechanical Engi- 





fi.) N 


et me convention, with the Board of Educa- 
Engiand and Wales). 

(ili. Diromas of the Royal Technical College, Glas- 

or of the Heriot Watt College, Edin- 


fareh. 

Candidates must aoe also had a normal 4 years’ 
manual apprent . 

Age limits 21 to 26 (30 in the case of men with 
previous service in His Majesty's Forces) Married 
men over 26 years of age are eligible. Pay £219 per 
ancum and marriage allowance for married men who 
are a Free food, clothes and lodging or 


Candidates who are accepted will be enlisted in the 
lar Army for a period of 3 years witn the Colours 
will be given immediate promotion to warrant 


Candidates, on completion ot service, will, if 44 
4 to ‘ent 


ous and 
ibe Recular Army Reserve of wee 
ied ualifications, should 
be addressed to the COMMANDANT. Tank Corps 
(entre, Bovington Camp, Wool, Dorset. 285 


UNIVERSITY OF DURHAM. 
Armstrong College, 


NEWCASTLE-UPON-TYNE. 
LECTURER IN MECHANICAL 
ENGINEERING. 

The Council of Armstrong College invite APPLICA- 
= for s L 8 as above. Salary £300- 

according to qualifications. University degree 

or Ferieak: Duties commence ist October, 1923. 
lecturer required to teach Mechanical Drawing, super- 
vise work in laboratories and undertake preparation 
of necessary drawings. experience essential. 
Ten copies of application and of not more than three 
testimonials must the undersigned not later than 


ist July, 
J. Y. T._ GREIG, 
Registrar, 
Armstrong College. 


[Jniversity of London : 
University College. 


DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING. 


The University College Committee will shortly 
APPOINT an ggsistars LECTURER in THEORY 
of STRUCTURES and A. - - aeseremmames DESIGN. 

Commencing ez 8 

Applications not later 7 th 16th July, 1923. 

Particulars may be ob ae 7 i wary the seTON 











1923. 


2872 





U nivessity Sonen Fane. 


wer-street 2856 





Univers of Leeds. 
a OF MINING. 

PROFESS HIP of MINING in the Uni- 
vente will fall vacaNT at the end of the present 
Session upon the resignation of essor Granville 
Poole. A new appointment, taking effect on the Ist 
October, 1923, will be made in due course. The salary 
attached to this appointment will be £1000 a year. 
Further information may be ob from the 
REGISTRAR, The University, Leeds. Inquiries 
should reach him not later than the 9th July. 2826 


Wes Ham Munici College 


mR or te ROAD, STRATFORD, E. ee 
PLICATIONS are INVITED for the POST of 
til: ttm ASSISTANT TEACHER in the Department 
Engineering candi University 
accordance 


dates with 
Me works faperience in 
with the Technical Burnham Scale for the London area, 
lems per cent.. and subject 0 deduction for super: 


ion. 
Forms of application may be obtained from the 
sbould be returned not later than the 


Principal, 

5th July, 1923, 

a GEO. E, HILLEARY, 
2751 Town Clerk 
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PRINCIPAL CONTENTS OF THIS 


> 


The Air Congress. 


Boundary Lubrication. 
Institution of Mechanical Engineers : 
Summer Meeting in Glasgow. 


The Newcomen Society. 


New Rolling Stock for C Chinese Railways. 


French Congress on Industrial Heating. 


Spiral Bevel Gears—No. II. 


Increased Brake Power for Passenger 
and Freight Trains. 


ISSUE 














PUBLIC NOTICES 


PUBLIC NOTICES 


State Electricity Commission 
OF te. 

yp me 
TENDERS are hereby vITED for the SUPPLY 
of the ty MATERIAL for the Morwell Power 


Copies of Tender form and specification, &c., will be 
availabie for inspection and purchase upon applica- 


tion 
The Agent-General for Victoria, 
cmaeuae 7 strona. 


SPECIFICATION NO. 23/93. _ TRANSFORMERS. 

Cuarnce.—l0s. for two copies of Tender form 
pecification, — conditions, &c., complete. This 

charge will be returned on receipt of a bona fide 


A third or any further copies will be supplied for 
of 58. each, but this charge is not ret 


The Commission ae not bind itself to accept the 
lowest or any 
on presqrtbed forms, properly sddressed 
and endorsed, must be delivered to the undersigned iu 
Melbourne not later than Noon, 25th August, 1923. 
R. LIDDELOW 


State Electricity Comments ot Victoria. 
oi Melbourne, Victoria. 
27 


Australia. 
Th Be 
BalWa 


gal and North-Western 
the SKE of :— a 
300 HE 


ae COMPANY, LIMITED. 
repared 
LICAL and 2000 Vinee SPRINGS. 





to receive TENDERS for 


age = to be seen at y's offices. 
addressed to the and marked 
“* Tender or Heliesl and Volute Sp .” are to be 
lodged ~# ‘tnter than Noon on Friday, the 20th day of 
July, = 
For co pempeation a fee of 108. will be charged, 
which cannot ned. 


y circumstances be retur 
The Directors do aot bind themselves to accept the 
lowest or any Tender. 
By Order of the Booed, 
E. A. NEVILLE. 
ing Director. 
237, Cone Be House, wer Broad-street, 


21st J Fane. i i923. 


Bombay, Baroda and Central 
INDIA RAILWAY. 


CHARGEMEN se es. FOR RUNNING 


The Directors to receive APPLICA- 
TIONS (by letter ‘eaty) from properly qualified candl- 
bag for APPOLN ee as CHARGEMAN FITTER 

or the Running Sheds in the Locomotive Department 
of the Company in India. 

Applicants must have served an apprenticeship in 
the sheds or ta. of an English railway and have had 
as a Shed Fitter or Shed Charge- 


2836 








(Jounty Borough of Blackburn. 
LECTRICITY DEPARTMENT. 

The Electricity Committee have for IMMEDIATE 
DISPOSAL and pameyAl _the following STEAM 


and ELECTRICAL PLANT 
Lot. 
1. FIVE LAnSOSEERS pou. by Yates and 
Thom, 383ft. by 8ft jin.. — a 
M.S.U.A. for 185 Ib.  ~ehink press 


aos with Hopkinson fittings my “WePhail 


‘ TWO C COMPOUND BOILER 7aee PUMPS, by 

3, JZ: P| ond Sons, — 8+ by 138 by 8} by 
5000 gallons per hour. 

ONE SOLER FEED PUMP, by G. and J. Weir, 

sin. by 103 by 18in.. capacity 4500 gallons per 


hou 
4 Two "Bellies. Siemens ag driven D.C. GENE- 
TORS: Engine, H.P. compound, 
116 Ib. pressure, 380 r.p.m "e, Sianies. bi-polar, 
compound wound, double wound armature, 
will - 3 in parallel or in series at 240 or 
550 ¥ 
5. TWO Bellise- Mavor and Coulson Steam-driven 
SETS: Engine, 400 H.P. S-crank enclosed 
vertical tandem, compound type, 115 Ib. 
pressure; Dynamo, sevipalee. compound- 
wound type, voltage 460/550, w 
6. ONE Steam-driven ALTERN ATOR 
Willans, 3-crank compound type, 
Le Ib. pressure ; Alternator 
1-phase, . 200 K. 
7. ONE Belliss-Siemens D.C. 
440-500 volts, 8-throw compound. 
8. ONE 440 K.W. MOTOR GENERATOR SET, by 
British Westinghouse, B.H.P., 600/550 
volts one side, 440/460 volts other side. 
-HLP. — pa oe Peebles, 
440 wound, 
multipolar, D.<., oe S40/8i2 °F “y m., sbunt 
regu r open type pulley, 
slide rails and starting switch. 
The highest or any Tender will not necessarily be 


accep 
The Corporation are open to coi a -— a ‘~ 


above plant, and der forms an and pertice 
obtained from Mr. P. P. WHEEL RIGHT. Boroueh 


Electrical Engineer, Jubilee-street, Blackburn. 


(jounty of London. 


on County Council invites QUOTA- 
2 — MOVAL of the 


Engine by 
333 r.p.m., 
by E.C.C., 


‘500 K.W. SET, 





The Lond 
= for the PURCHA = an 


undermen: MACHINERY, 
At ABB MIL is. PUMPING ‘StaTION, ABBEY. 
STRATFORD, E. 
TWO HORIZONTAL DU PLEX TRIPLE-EXPAN- 


SION DIRECT-ACTING PUMPING ENGINES, 
et 22in. and $3in. cylinders and 36in. rams, 


4ft. stroke. 
REE LANCA ASHIRE BOILERS, 30ft. long by 


== 
ECONOMISER “of 120 tubes. 
At mee i og Wy = - Aa. EAST HAM, 
ic 

THREE — BOILERS, 25ft. long by 


6ft. d 
™ VERTICAL TANDEM COMPOUND 
NGINES, i2in. and 22¢in. cylinders, 1iéin. 
oe each with 17in. CENTRIFUGAL PUMP. 
iy CONDENSERS, each about 7ft. long by 3ft. 


FOUR GABBET’S MIXERS. 
THREE WROUGHT IRON or STEEL Re — 5 
—_ Sin. deep, 


. y 6ft. 
of CAST and "WROUGHT 8c "RAP. 
Forms for a RN conditions of sale and full 
particulars may be obtained on application to the 


Chief Engineer at the Old County Hall, Spring- 
gardens, 8.W. 
tions mus addressed to the Clerk of i 


Westminster Bridge, 8.E, 1, not later than 4 p.m, on 
Thursday, 12th Juiy, 1923. No Quotation receiv 
after this time will be consi 

The Councl! does not bind itself to accept the highest 
or any Quotation. 


Bs BIRD, 
2865 Clerk of ie London County Council. 





(Jounty Borough of Reading. 


The Corporation of Reading invite ae 
for the CONSTRUCTION of a COVERED CATTLE 
“ RING at their Cattle Market in Great Knollys- 
street 

Drawings and general conditions may be seen and 
specification, schedules and form of Tender obtained 
ion at the office of the Borough Surveyor, 


ng. 

Each application must be accompanied by a deposit 
of One Guinea, which will be returned to 4 Se pees who 
send in bona fide Tenders on the forms provided. 
Cheques should be made payable to the Borough 
Accountant, Reading 

Seal Tenders, fa the endorsed envelopes pro- 
vided, must be delivered to me at my office, situate 
oe the Town Hall, Reading, on or before the 16th July, 

The person whose accepted will be required 
to enter into a contract for the © exeeation of the works 
and to give security for the due lormance thereof. 

Corporation do not bind ves to accept 
a lowest or any Tender 
Dated thie 26th day of sar 
OT OHNSON, 
Town Clerk. 
Town Hall, Reading. 2858 





(jounty of London. 


The London County Council invites TENDERS 
for the MANUFACTURE, a DELIVERY, &c., 
and MAIN SETS of TRAMCAR 


INTENANCE of 

MOTORS, with ACCESSORIES as specified, to com- 
plete the electrical equipment of bogie tramcars, and 
their ASSEMBLY in readiness for service operation 
on bogie tramcars, —— will stand for the purpose at 
one or more of t ee toe 
London, as may be penn a RA 

The specification, form of Tender. . and other par- 
ticulars may be obtained on application to the General 
Manager, London County Council Vic. 


July, 1923, upon payment of a fee of £2. This amount 
will be returnable only if a bona fide Tender is sub- 
mitted and not withdrawn. 

General particulars of the work may be obtained at 
the Tramway os. Victoria Embankment, before 
payment of the fee 

Any samples or drawings referred to in the specifica- 
tion can be i d by with the General 
Manager after payment of the fee ssieeed to Caen 
ressed to the Clerk of the Council 
Westminster 





Bridge, ond: 
16th July. 1923. No Tender received after that time 
will be considered. 

The Council does not bind itself to accept the lowest 


or any Tender. 
JAMES BIRD. 
2840 Clerk of the Lendon County Council, 





toke and Wolstanton Union. 

TENDERS (provisional) are INVITED for the 

See ALL A os of a Be ATI and HOT WATER 

SERVICE the : t-road instiieion situate 
at 

by Moen, Edwards and shaw. Con- 

Birmi the 





t Chell, 
tion pre 


upon deposit of the sum (to be 
returned upon receipt of a bona fide Tender), oo 
plan may be seen at these . tractors will be 
required to to the usual fair wages and sub- 
letting conditions, and should state whether they are 
entered on the King’s Roll. 


ders. ‘and endorsed, to be delivered to the 
undersigned before Noon on Weaneeday. the mt: July 


neNcither Bn lowest nor any Tender will necessarily 


accepted 
T. WooD, 
Clerk to the Guardians. 
Union Offices Stoke-on-Trent, 
28rd June, 1923. 2848 


man on ranaing repairs to engines, and in addition to 
simple machine shop practice and fitting work, should 
be able to straighten frames, try engines over for 

ves, ingle men preferred. Age 


Terms — years’ t 
instance, -class free passage to India, and home 
again, subject to term on of servicess 
The candidates will A be appointed sub- 


ject to their passing a strict medical examination by 
the Company’s Consulting Physician 

Candidates must send in «s full “record of their 

technical education and training. giving 

details of the shops or departments worked in and the 

class of work emajeves upon, with dates, together 


with copies only of any test . Service certifi- 
Fe Boe 80 She entestonss ae than the 13th 
y. . 


8. G. 8. YOUNG, j 
Secretar: 


SOGoe : | os. a. Sotey France, 
8.W. 1, 





bat ry — 1923. 2867 
e Commissioners for the 
PORT OF CALCUTTA. 
APPLICATIONS are INVITED for nie POST of 
ASSISTANT ELECTRICAL ENGINEER. salese 
= _ per mensem, rising by anual tet of 
mensem to Rs. 1050 The 


per mensein. 
candidate must possess good technical qualifications, 


it of these must be made in the 
abpifcation Experience in the installation and main- 
of high-tension and low-tension switchgear, 
transformers, motors, underground cables and over- 
head transmission lines is ——e. 
Applications, with copies of testimonials, should 
sent to Mr. J. ANGUS, M. Inst. C.E., Clutha 
House, a. om street, Westminster, not later than 
10th July 2854 





“THE ENGINEER” WANTED. 





ANTED, a COPY of “‘ THE ENGINEER ” Dated 
February 6th, 1920.—Address, P1000, The 
Engineer Office. P1000 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2%. 
PATENTS, Page 2. 
MACHINERY, &«.. WANTED, Page 2. 
FOR SALE, Pages 3, 4 and 92. 


AUCTIONS, Page 92. 


PREMISES TO ct OR WANTED 
Page 92. 
WORK WANTED, Page 4. 


AGENCIES, Page %. 
MISCELLANEOUS, Page 2. 





For Advertisement Rates See 
Page 691, Col. 1. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page 91. 
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SITUATIONS GPEN SITUATIONS OPEN Gontinued) SITUATIONS WANTED (continued) MISCELLANEOUS 
VW SSENTATIVE, to Tak a Makers RE- pmo Le Pe pvcs 8 ot & ist), but with A +h pa E anu P 
round w anical, il Lees 
cable ter- Salary 75 according stat " Drodacng RE Suflclest 
+ A — discussing -y- by * a L pheterded + Sprott, the Huglnae | : me STe asked 
Box No, iy Macrae’ SRertis — ineet Office. 0 ‘ P7671 ine stull Particulars 
tC) acrae’s > , x Ss —_ = 
ctuest, Clasge oe . _ NGINEER DRAUGHTSMAN. Not Over 40 Yeats UGHTSMAN, | Experienced and | TRON CASTINGS for — 
ce Desk Desien, Male bx handling» machinery. “REQUIRES POST "as 3 - Soft Cutting 
pedbe be | tienes + De or Ba Vat Ee “able | Designer, Estimator, or’ Represeutative.—Address. | studied” Prompt deliveries, Coeening ulremey 
etally ah and. | conversant an ‘al classes | to set out and measure up.—Address, stating age and | P7670, The Engineer Office. P7670 B Detitive uotations. Inquiries avi a, Som. 
win 4 3 Machine Tools, | Salary required, 2862, The Engineer Office. 2862 a AMPTON FOUNDRY com ‘ANY, ted — 
Eigerict G go"? td.. Balfour.roas 
Bk eae, Params = eaten, SE —— 
Saere oe “reat | H muQuTNeD RED by im of eating and Ventilating | y. —— amateur —"N.,” Carden- rr 
ness ee | Ee be capable of preparing | sead'S ES radto work.—""R.. she EDUCATIONAL 
BISBOSAL be CORPORATION. Ab Abbey t House, V smnerter ria- | schemes. ~ et SS off auantities, We. &c.—Address, stating : 
treet experience, age, and salary » 2866, The Engi. EXOINERE, DRADGHTSMAN. 16 Years’ Varied (CORRESEDNDENCE COURSES tor ast. Ox 
structura + 
WA4Step. A — BAneSaR, by van & Deo. RAL DRAUGHTSMAN WANTED for| 224 machine design, elevators and conveyor plant, saa B.Be.) 6 vw! conducted by ig TRE * 
Waters. need apply.— Address, stating csc, Works in South Wales; first-class detailer with yer Se . —IwMRs1. fr A.. @o. Also Dar nui Tuition G2. 
experience, in the first instance, 2847, The Engineer Cntr training ot Works Buildings an and Cran ress, 1, ngineer Office. “PTO Excellent reaul ition ne oa 
: 2847 a permane: Ls ary to mence at ch Com. 
onty men first-class ractional expe- | C/TEEL WORK DRAUGHTSMAN (88) DESIRES ee eit ambera, 4, 
Bw DUNTARE REQUIRE rience need apply. — Address, 2877, The Engineer Ottiee. S POST as Detailer or Designer, toed: frag ed — Jonas uv — Ex, 
ACOO w 4 know ‘of 2877 a Buildi and Constructional Work. London penalioe. SNOINBERING EXAMIN rae 
a ae 5 ponte school | WHOROUGHLY RELIABLE and EXPBRIENCED ee ee eee ea —y ONS Day. 
t + . bes 
En te “— ee PR sy TE ~ | Sele eee # erat 4 
= Way experience ors ar kKnow- 
~—h—— t Soy ets odes fon advantage Muss — Fg yt ‘Sc, AMLO.By &e, 39; Wiotoriance ly 
— worker. Good prospects for right man.—Address COMMERCIAL RECONSTRUCTIONS LTD., minster. .W. 1, ~~ Fa 
RITISH EAST INDIBS.—REPRESENTATIVE | £'VIN¢ A€0, experience, and salary required, 287, The) 1, POST OFFICE CHAMBERS, DERBY. — 
WANTED, Di travel in General Engi z pa Piasesisl C se PATENTS 
per ym Rg he ie and. had YLON.—ENGINEER FOREMAN REQUIRED ; _ ” — 
previous 6x Experian. i eaithy ig Rag ‘a SalerT and ad must be capable of taking charge of jobbing shops | Expert assistance on all works, technical and com. 
‘oft t tats 2, Ruste ‘ nity fitted = vA poe _— — mercial problems. Prodactioa, Costings and Sales. A ° 
B, Bos rience : . reconstructed. Capi 
Fag ete, Sa single.—Write, giving particulars of apprenticeship Businesses reorganised and tal utomatic 
and experience since, Box H759, Lee and Nightingale, rssues and Finance x. ; 
Advt, Offices, Liverpool. 2849 4 Recording Gas Analysis Apparatus 


coin rs 


sone FOR. UNLOADING \ rage ae 4 


for 
FRENCH = ER with @ good 
knowledge of Eleétricity, to Take Charge of a + 4 
near Rowén, consisting of rotary converters and e! 
trical working grabs. Must have ‘hed 
previous Centro! of men and management of a wharf 
and possess a knowledge of English. Salary not less 





than 1250 per month to commence. Reply in 
5 ing whether 

aati eitek et 

2830, The Office. 











= —s representative man. 
Office. 








P7652 a 
pores Saree FeOTe. 
e 
fail SARE tamer subeedue vibe 
rience, P7679, The Engineer 0: P7679 
ia 


RE CARICA 





of Preparing 
smiths’, and Shop Work. Applicanta spould 
have had p er 
ipg workshops in drawing. and es 
rtment. oy be a . ase 28 to 35.— 
Dly, giving particulars 
- 910, c/o Déacon’s, Leadenhall-street, E.C. 3. 
2352 
EQUIRED, Thoro Capable MAN as 
MAN of large Some. making Me buts 
ing springs for railway rolling s 
6 volute pape, Successiu wink a =X, — be 
a man of ini 
te qual iin te wales ca ng 
men Kee oy 
6 . ving 
ce. 





PECTING saa TESTING ENGINEERS 














and - nal 
qd. ied > 

lent peferences. and expenees | — 

Addréss, 2825, The Engineer Office. 2825 4 





ACHINE SHOP FOREMAN, Who Can 
of small on er 
ED 7, Seitch: 


. Sells Advertising 
2839 a 


Oitices. . Fleet- street, E.c 


W'sice 


Gorge of an Up-to-date 
aust be abie to wake 





teel PaaS 








plates and tools, &c.—Address, stating a 
ex and wages required, 2828, The ineer 
Office, as 

SITUATIONS WANTED 
ANTED by Gentleman who has RepréSented & 
lead: 8 ‘or . a POSI- 





I eg (29) SE POSITION, Dover os 


EK 
E nt 
‘oobws : 








—Ad@ress, 8. ia, x 
ton Wick. M P7678 BL 
\ MICE. 4 A.M.I. Mech. %. DESIRES 
° —}- SCOPE. Ps 4 seoersl ead 
nowledge of ‘oT oF hs engi- 
neerigg.— Address, erent The Engineer 
Ps P7677 3 
lw = MEER ( (33), Jase Fitt. and Brect. Shop, Supt... Supt., 
fal aero-éngines, DESI 
POs i ae or #6 Instructor. Exp. and cuales 


of somery. hardening, turning and tool depts.; pract. 


and tec good organiser, moderate opis any dis- 
trict - pi, —Address, P7675, The neer —_ 
P7675 B 











NGINEER - late Manager Ope Lenten, Werte, MANUFACTURERS ( lators, Motors, 
SEEKS responsible ST in Works Of Office. Excel- , 
lent testimoniale,—SNOAD, 36, York-road. Hitchin.| JRICAL ENGINEER as ENTATIVE 
674 B m the British ee 
- Address, C. L. GEB, Rasinew at St. 
|e (Pract. and Tech.), 20 Years, Foreman|  Benet's Vicarage, Lady Margaret-road, London. 
end manager, SE similar POST; locto., . . 
- . Cleetrical and. wor expe- 
rience.—Address, P7673, The Engineer Office 
P7673 _» NRANK MOTT ond CO. Itd.. Sole Selling Agents 
for * Ross” Patent Locknau ARED 
wats "APPLICATIONS f AGENCIES ee a Goeaes. 
on 
LECTRICAL ENGINEER (Polytech- terms oniy. —Appl h to Biniter Square. 


Pe 
hia wae 


MA 


nik rich), 23, British eub- 
iueat, Bnglieh.|“Prebch, German, 


. mitial salary. 





buildings, London, 


PARTNERSHIPS 


ENGINEERING 
PARTN IERSHIPS 


BUSINESSES. 
Wheatley Kirk. Kirk, Price & Co. 





for CO, and CO. 


The Proprietots of British Patent No. 
167824/26 and 169130/20 are prepared to 
SELL the PATENTS or to LICENCE 
British Manufactuters to work under then, 
Address, 


NYEBOE & NISSEN, 




















. Raadhuspladsen 37, 
46, Watling Street, Londo, E.C. 4. Copenhagen -t 

7 Established seventy years. 20) 

AGENCIES fe wie ap BTISER hes phe DERGNED 
See et od sae Si rete Ea ae 
Manufacturers. Only men with sound practical kgow- pane 
PS kg gn 
address, 2845, The &: > 4 2845 D ig yk ot pr ATEne No. ‘as ,222 of 1913, 








ain 


‘T 

small Avert 

the om it 

t the eign 
LIS, Ltd,, 168, Pleet- Tooke. E.C. 4, 

for British, ‘Fortien. and Colonial Newapapers 
2837 » 


and 

Dept., 
Agents 
of all kinds, 








N Important SWISS FIRM of ELECTRICAL 





2 
. 3. 


bustion ,, Sasine with 






For 
No. 10, New-court, Lincoth’ 





HE PROPRIETOR of BRITISH PATENT No 
. eS = 6th June tie, for 
AND R ELATING TO 


is i ~ ate of ENTERING into "aRRANGRMENTs 
by a LICENCE 


t ts pract. 
Britain —All inetiries to be to F. W 
GOLBY, Patent Agent. late of His ~ a Ay Pens 
Omfes, 3, John-street, Bedford-row, London, W 

iy 7 


J PROTRIETOS of BRITISH PATENTS, Nos. 

7.758, dated 28th Jane, 1916, for “ Improved 
lectrie Spot Welding ; 109.055, 

9th May, 1016, for ** Improvements fn or relating to 

Vehicle Wheels ; *’ No. 121,955, dated 28th June, _ 
in Metal V Wheels ; 








YR ane vigndoa FORGING 
Agents 


t.setabitehed comnection 
665, 


a Sa 





for ** Improvethen tele 

148, 804, dated he ee 1919, “tor “* Electric Welding 
4 oh 7 

NEGOTIA 10NS for t LE of the P. 

fot GRAN : 


+ LIC jor the EXPLOITATION 
of the INVENTIONS in Great Britain on reasonable 



































































































































re INS 
WANTED .—Apply, @tperienee, to Hi 
HERON, Rockne and pierre, 181, Queen Vic- strasse, Zurich 7. oe d terms. 
voris-stréet, B.C. 4, P7649 4 : = era S nits tat Ca to be addressed to ME WBURN 
an oO le ancery-lane, ndon, 
TATERWORKS ENGINEER.— WANTED for Pb pd ENGINEER REQUIRES 2. _ P7651 8 
undertaking with large scheme in pro- London Sou 
ASSISTANT, with expérience in the on nace iw -t ; last 4 years 
Design and Construction of Large Pipe Lines and with leading 4 y and FOR HIRE 
hee ny = Concrete Work; 2 years’ work ; SS commission ~-Aadvess. P7655, Sacteest Y 
salary Send R HIRE, PUMPS and | rey mg ed TOOLS 
ri state of health, and teatimoniaia.— w=! Deop, Wel — 
Addtess,"2454, The Engineer 2804 “4 scan. | MORES at eh PN Cenat Novemaaion i a | dink: RICHANDS th OD pyar droand-arr 
tomed to Di pal towns in Great Britain, ing with rail- | London, 8.E. Telephoue No.. 9 S22 x 
7ATER TURBINE ESTIMATES. — WAN ship’ tn. well-established engineering or Sa ee in A Gisinesr 
IMMEDIATELY. HYDRAULIO ENGINE business. —Address, P7624, The : ine industey, OPEN” SOLE AGEN. BR SALE or 
ex on this work.—Address, stating ex P7624 8 | crbs for collateral Engi Foundry @0 to 200 HP PRNGINks. 
and salary required, 2824, The Engineer ‘Othe. Specialities. from & to 40 N —_ tecriptio 
a we mand machine Lig toole Veried reat! ad Highest poss raat et given and required. PUMPS. MACHINE Bik‘ sours ds 
pale, on oaly. deal \ —, J. 
TANTED for London Office, s Fully Qualified design. DESIEES to NEG Se apeny: ang F Arét place with 2817. The sons. s oa 1 Qecen Vi Widieria-ctrest. 
Wdrivonreman, with, mechanical and | EOST of RESEONS: ye Engineer wa 2817 London, B.0. "Tel Gity 8096, Bx 
structural experience in ~ Plant Design. | Mamager or — 
mmendation tent. Se y f-clnes noesteus tcnainl pan <a don =a oe: MACHINERY, é&«, WANTED 
le ny A only, an Stee ca attence neers ~~ eg - : 
7 < “ste B."" c/o Taxler's, | Bogtand preferred Address, P16s4, ics ineer Ofice ine ERS lished London Thirty Years 
=. street, London, B.C. a jae | ES Seven ob feally and Commercially Sound | WYANTED. HEAVY PLANER, 6ft. by ft. by 
TANTED, SENIOR DRAUGHTSMAN, rite an PRINTE BSI Re Eels is Bes he dete dio Dewars, Th. \ddrens. 
‘ RACTICAL zk D °o * . ~ 9297 
nites experience {nt wihe Design of ot d Acro-engines P Publicity Department oa! oe Caanen-cizest, eet, Ek <4 2011 1 2827, The Engineer Office. 2827 F 
Wists’ of Gaveriones sad sulaey feveived. Bose, ‘Tad a, ~ ae ’ Bxpe- | (TAN New or Second-hand ROLLED STEEL 
Baginest Office. 4 64 | White’ ial (Printing. — co os, “oo B ae sean Rate, ™ “MODELS. W sort nan’ GEAR, about 50ft. high ; cross 
| nas geen ~ Parte sol anetoh Orrin ia, Reve | ror fou oy bles teh cme ing 
ONSTRUCTI — S MANAGER DESIRES AP 4 w= ork articulars. : o ons ate price an a 
Cc WAN Died iy Hendon.) DAUGHERMAN for ‘for had long and varied experience 2 sales | Engineer Office. —Address, 2841, The Engineer Office. 2h41 F 
1 cogusiantions at and in many countries ; YS COMPANY * 
pe 4 apie Bulldine Acts and the L.C.C, ( ral bee ss in ome 5 ~~ eosenstly poem, B STAINLESS ALLO . a—~ = SE. the 
‘owers, le steel. tands ising, pub. . and to CONTEN Ts 
State d salary.—P7638, The Engineer Office. | has three years manager of a iterhted ¥y.| STAINLESS IRON BL made oy jae pone N 
age ani P7638 a | of he we A Ay agg He is cee Pompeny, 8 patent prpeess ie now available at ENGINEE ‘wo. &e.) of & SoD RS 
engineer, pu man, kpeve followt 
D™v Carri: ‘agon.—| export work, age 36, Billets Any size from 100 to 1000 good-class modern 
a 1 Tietter puidi. ata < 7 = fat German, has tact and organising sbi ity. gud can Sheets : ot apie 9 Be sett by 3ft. machines considered. 
kere Ps a tley, | handle large staff.— Address, le ‘ngineer hy oli sheets and s lies will be treated fn strict ¢ confidence at? 
7: MANAGER or WORK . Bheclal sections for, windows. motor car and other! Stephen's House, Victoria Bmb mnment We West: 
, EL FOUNDRY AGER or WORKS MAN- special construction. minster, 8. 
De ie eS AGER DESIRES ENGAGEMENT; «25 years’ Spectal soft for eeeenees bollow- ware 
Conveying Plant for coal, &c. Only experienced | exderience as steel manager, posscesing » motor ear ¥ work, 
;—S . with a cain PEs Sete op. age, oe of steel castings from a few po’ up to Castings. ANTED to a Small BUCKET DREDGER. 
on . . Maximum ¥ 
Tnsiaeer 2882 4 fo pot | "Maximum oversil width, 14ft 
uy ¥ um " 
Maximum dreught, éft. 
AUGHTSMEN wired for Steel eth Fee nm Dredging depth from dit, to aft. 
Bae Ole sal tha ane coe eS Nd oh gg ad 
r . 
cones bg 5 design i “etail yo of such lems conneuted wih ‘the 4 wen Output approximately 50 . per hour. 
gcaeyees To in the South of imatel 
Application age, salary pment Aan re} and a a ~ 4“? ictoria- A su tgble vessel would be hired for approximately 
particulars of traini and ie or en mS 12 Wer A 
iberty, to WANaG Port ot London Adéress, stating tetms, 2880, The Engineer —s 
Authority, Trinity-equare, E.C, 3. 2775 = Tv UI _ = ath d 
OU REQ RE D for_the 
ASEM WwW Mery tons.—Full 
D raeeaine wy Me rucfares. “| yousea a pi a melee GORE DIVIDING HEADS for MILLING, fac. rite: 
th I ; WP oe 
salary to G. B. ae hae Mill, hi Notts, Ade necr Office. P7650 #| ROTARY TABLES for 2671 ¥ 
Dite fret aaa WANTED for it Coast ; ust £25 feeneral- engineer OFFERED by Engineer with SLOT TING | and MILLING. o e Adver 
ye a 7 Sm SS TH continuation of Small Adver- 
valarr mercal Potol Vobigit Sing “AR, SEs, 2 EMPLOYMENT: "£600" aAddress, iE WHEELER CO. Ltd., 
2829 a | P7658, The Engineer Office, P7658 & ing, , Salop, 




















‘atuy 


rs 
re 
At 
} 


at 


le Rd 














THE ENGINEER 





677 





Jung 29, 1923 








Spiral Bevel Gears. 
By W. C., D. 
No. IL.* 


Finishing Cvtter Settings.—Fig. 7 illustrates how 
the finishing cutter settings are determined graphically. 
Here O A is the pitch cone distance and A B repre- 
cents the face width of the gear or pinion. At the 
centre of the face point E a line is drawn at an angle 
# representing the pitch line spiral angle already 
chosen, and another line at right angles to the spiral 
angle is drawn through the point E projecting to the 
point D, the distance of which is equal to the radius 
from the centre of the cutter to the centre of the 
cutter blades, viz., 6in. Point D therefore represents 
the centre of the cutter as used for the roughing opera- 
tion, X being the horizontal setting and Y the vertical 
.etting. Since, however, the blank is set in towards 
the cutter so that the cutter blades cut along the root 
line of both sides of the teeth, the distance from the 
pitch line of the gear to the centre of the cutter will 
be less than 6in. from the inner edge of the cutter 
when generating the bottom side of the teeth and 
greater than 6in. from the outer edges of the cutter 
to the centre when generating the top side of the 
teeth. 

In distinguishing the top and bottom sides of the 
teeth the pinion and gear should be considered as 
mounted in the machine for cutting and that side of 


minus one-half face width minus distance to centre of 
cutter multiplied by cosine root line spiral angle. 

Since the cutter distances and root line spiral angles 
are all different for both top and bottom sides of the 
teeth of the gear and pinion, there will be primary 
vertical and horizontal settings for the top side of 
the pinion teeth and another set for the bottom side 
of the pinion teeth, and there will be a corresponding 
set of settings for both top and bottom sides of the 
gear teeth. 

Referring to Fig. 7, which shows the finishing cutter 
settings for a right-hand spiral, E M, is the cutter 
distance of the inner cutter blades which generate 
the bottom side of the teeth and angle P, is the root 
line spiral angle for the bottom side of the teeth, 
E MM, is the cutter distance for the outer cutter blades 
which generate the top side of the teeth, and angle P, 
is the root line spiral of the top side of the teeth. 

X and Y are the horizontal and vertical settings for 
the roughing cutter, X, and Z, are the primary hori- 
zontal and vertical settings for the finishing cutter 
to generate the bottom sides of the teeth, while X, 
and Z, are the primary horizontal and vertical settings 
for the finishing cutter to generate the top side of the 
teeth. 

When the teeth are being generated, however, the 
blank is rotated about centre O by an amount which 
is dependent upon the pitch of the teeth; also the 
cutter centre oscillates about the centre O, therefore the 





the blank be viewed on which the cutter is working. 

The distance from the centre of the cutter to the 
inner edge of the cutter blades at the pitch line is 
equal to the inner radius of the cutter, which is 6in. 
minus one-half the point width plus the tangent of the 
effective pressure angle multiplied by the product of 
the flank depth at the centre of the face of the gear or 
| mon. 

The flank depth is the depth of the teeth from the 
pitch line to the root of the teeth, and in eases where 
it differs for the gear and pinion, as in the case of 
long and short addendum teeth, there will be one set 
of distances for the pinion and another for the gear. 

Since the proportions of the teeth are proportional 
to the distance from the pitch cone centre O, the 
flank depth at the centre of the face will be equal to 
the flank depth at the large end of the teeth multi- 
plied by the product of the cone distance minus one- 
half the face width divided by the cone distance. 

When determining these cutter distances it should 
be noted that the effective pressure angles are not the 
same for both sides of the teeth, and that the outer 
radius of the cutter is 6in. plus .030 = 6.030in., and | 
the inner radius is 6in. less .030 = 5.970in. 

The cutter distances are now obtained as follows : 


outer cutter radius flank 
depth at centre of face 
tangent effective pressure 
angle top side of teeth. 
inner cutter radius — flank | 
depth at centre of face 
tangent effective pressure 
angle bottom side of teeth. 
inner cutter radius flank 
depth at centre of face 
tangent effective pressure 
angle top side of teeth. 
outer cutter radius + flank 
depth at centre of face 
tangent effective pressure 
angle bottom side of teeth. 





Pinion top side 


Pinion bottom side 


Gear top side 


Cear bottom side 


As already explained, the cutter travels in a 
circular path along the root line of the teeth ; there- 
fore to obtain the primary cutter settings it is neces- 
sary to take into consideration the root line spiral 
angle. The inner cutter blades produce a root line 
spiral angle which is less than the pitch line spiral 
angle and the outer cutter blades produce a larger 
spiral angle at the root than at the pitch line. 

The correction angle to be applied to the pitch line 
spiral angle to give the root line spiral angle for both 
top and bottom sides of the teeth of gear and pinion 
is determined as follows :- 
block angle gear or pinion (in 

minutes) tangent effective 

pressure angle cosine pitch 
line spiral angle. 


Correction angle = 


This correction is applied to the pitch line spiral angle 

in the following manner : 

Pinion top side pitch line spiral angle plus cor- 
rection angle. 

Pinion bottom side = pitch line spiral angle minus 
correction angle. 

pitch line spiral angle minus 
correction angle. 


Gear top side 
Gear bottom side pitch line spiral angle plus 
correction angle. 


The primary vertical and horizontal settings are found 
in a similar manner as the roughing cutter settings, 
but using the cutter distances and root line spiral 
angles as determined above. 

The primary vertical setting = distance to centre 
of cutter x cosine root line spiral angle. 

The primary horizontal setting = cone distance 


* No. I. appeared June 22nd. 








Fig 7. Showing Machine Settings For 


Finishing CutterPorRight-Hand Spiral 


© Encwer 


primary horizontal setting can be transferred to the 
same horizontal setting as used for roughing by 
swinging points M, and M, about the centre O until 
they strike the vertical line at N, and N, respectively, 
denoting the horizontal setting for roughing. When 
this has been done it is necessary, however, to calcu- 
late the new vertical distances for N, and N,, and 
since the hypotenuse of the two triangles M, O P and 
N, O D are equal, and since the triangles M, O R and 
N, OD are equal and the horizontal distance O D, 
already known, is constant for both cases, we have the 
following simple proportions : 

Y, Vv Z,? + X,? — A? 

Y; Vv Z? + X,? — X* 
Y, and Y, are now the required vertical settings for 
the finishing cutter and are calculated for both gear 
and pinion, which should be specified to the gear 
cutter in the following order : 


Right-hand Spiral Pinion and Left-hand Gear. 


Pinion up Out. Gear down. 
Top side teeth .. » = wives Xx — f 
Bottom side teeth . , or - - Y, 


Left-hand Spiral Pinion and Right-hand Gear. 


Pinion up. Out. Gear down. 
Top side teeth . oo | Mieoued’ rb decd ex Y; 
Bottom side teeth .. Y, . . eyes - 


In addition to the above information to be given to 
the gear-cutting department, it is necessary to specify 
the corrected pitch depth and corrected normal 
chordal thickness. Although the author can show 
how these dimensions can be arrived at mathe- 
matically, the calculations entailed are considerable ; 
therefore the lay-out method is recommended, as it is 
sufficiently accurate for all practical purposes, as the 
dimensions can be got to within one-thousandth part 
of an inch if the lay-out is made, say, two or three 
times the actual size. 

The lay-out method is shown in Fig. 8, in which a 
developed face of the gear or pinion is drawn, O A 
being the cone distance and A B the face width. At E, 
midway between A and B, draw a line through E at 
an angle equal to 90 deg. minus the spiral angle and 
passing to point D, the distance E D being equal to 
the mean radius of the cutter, viz., 6in. From centre D 


with E D as radius draw are ST. It will be noted 
that D represents the settings for the roughing cutter 
which have already been calculated, therefore point D 
will be more accurately located if the calculated 
dimensions are used instead of scaling the angle 
DEP. From point 8 mark off 8 6 equal to half 
the circular thickness. Draw 6D intersecting 5 T 
at c and draw line Oc. The corrected thickness and 
depth are measured normal to the tooth along line 6 ¢, 
and since the proportions of the teeth at any point 
along the face width are proportional to the distance 
from the cone centre, then 


Normal chordal thickness of the tooth in the normal 


section at be Ox (chordal thickness in dia- 
metral plane sine angle Dc QO). 
Corrected pitch depth of the tooth in the normal 


Oc 


OA corrected pitch depth in dia- 


section at bc 


metral plane. 

In the case of long and short addendum teeth there 
will be one set of values for the pinion and another 
for the gear. 

CONCLUSION. 

The foregoing remarks have dealt with the various 

points in connection with the design of these gears, 





Fig 8 Showing | syeut Method of Ohtolning herd! 
Chordal | hickness& Corrected Pitch Depth of 
Spiral Bevel Gears 


Swan & 


and for reference purposes the formulas are sum- 
marised in the following tables : 


Notation Used in the Design of Spiral Bevel Gears. 


Design Gear Pinion. 
Diametral pitch p p 
Circular pitch Dp, Py 
Number of teeth N n 
Pitch diameter. Db d 
Cone distance > ( 
Working depth W Ww 
Addendum Ss 8, 
Dedendum u uM, 
Clearance .. f f 
Full depth of tooth U U 
Pitch cone angle 4 V1 
Angle increment 0 do, 
Face angle : a a, 
Block angle ‘ ; é 4h 
Root angle _ ; B 
Diameter increment b b, 
Outside diameter D, d, 
Circular thickness of tooth on 
outer pitch circumference T t 
Chordal thickness on outer 
pitch circumference T, t 
Spiral angle 6 0 
Lead .. : L L 
. Face width ' F k 
Normal chordal thickness of 
tooth in normal section .. 4 . ry 
Corrected pitch depth in normal 
section 2. _ . y Y 
Back cone radius R r 
Angle subtended by tooth 
thickness on the back cone 
pitch radius... ¥v . 
Axial thrust .. Te > 


Formulas for Spiral Bevel Gears. 


The following is a summary of formulas used in connec- 
tion with the design of the Gleason type spiral bevel gears : 


Dian d=" 
pP 
T 
Py p 
D 
: 2 x sing 
” 
W =— x .85 
ia 
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) 2 
S=- 255 8, x .595 
P Pp 
” 5 
U = . 595 U; = 3, . 255 
Pp P 
f .O7 p 
q tan N G1 90 —¢q 
Ss 
o = tan d, “ 
( 
q t) a, Fi + 9%, 
u Uy 
tan c 1 tan rs 
P =¢ - A=u— MN 
b Ss 2 cos g b, 8, x 2 cos g, 
D, D b d, d b, 
T= —{2tan aye t= 2 + [2 tan 144° 
=p \ 4 =~p \ 
w aft a) | 
(3 -s)} (3-8) 
a D . d 
2 sin (90 — @) 2 sing 
n 360 4 360 
m2 x =) : a2xer 
Cr, aa 
Te = 2sn}yx R te = 2 sin $y, r 
Cutter constant 
sine § = - - : 
Angles y + y, (in min.) 
L = F & tan spiral angle @ 
‘ Oc ine 8) Cy 
awa at” 


Tp and Tg for left-hand spiral pinion rotating clockwise 
and right-hand spiral pinion rotating counter-clockwise : 
tan A sin 9, ) 


Tp P (tan 6 cosg, + az 
+n tan A cos @ : 
Te P ( ———e 1 _ tan 6 sing, ) 


Tp and Té for left-hand spiral pinion rotating counter 
clockwise and right-hand spiral pinion rotating clockwise . 


tan A sing 
T P (tan 6 cos " 
r= P (100 6 omg, — OA 
- , tan A cos ¢ 
I P (tan @ sin - ) 
> ( setae cos @ 


The plus signs shown as prefixes to Tp and Tg indicate 
that the forces tend to force the gears away from the cone 
centre and the negative sign indicate that they force the 
gear towards the cone centre. 

The writer wishes to point out that the efficiency 
and life of the gears depend upon the number of teeth 
in the pinion, and when a high degree of silence and 
performance is required the minimum number should 
not be less than twelve. 

When deciding the hand of spiral the direction of 
the end thrust should be taken into consideration. 
If the end thrust is calculated by the formula presented 
in the foregoing article, it will be found that in the case 
of a pair of gears with a right-hand spiral driving 
clockwise the axial thrust will be less than any other 
condition of spiral bevels; but this advantage is 
offset by difficulties which may arise from the fact 
that a right-hand spiral pinion driving clockwise 
tends to thread itself into the gear, while a left-hand 
spiral pinion rotating clockwise tends to force itself 
out of mesh with the gear. The latter condition can 
be met by providing a suitable thrust bearing, 
whereas if there should be any end play the threading- 
in action of a right-hand spiral pinion rotating clock- 
wise would take up the clearance and would act as a 
wedge, which would, under a heavy load, probably 
shear the teeth. On the other hand, however, slight 
end play would not be detrimental in the case of a 
left-hand spiral pinion rotating clockwise, as the 
pinion would simply back away from the gear, which 
would only introduce additional backlash between the 
teeth, a condition which would not prevent the gears 
from working. From these remarks it will be clear 
that the hand of spiral should be such that the member 
having the greater axial thrust tending to force itself 
out of mesh, and since the rear axle of an automobile 
is running forward practically all the time when in 
use, a left-hand spiral pinion is recommended when the 
pinion is running clockwise when driving forward. 








Boundary Lubrication in Engineer- 
ing Practice.* 


By T. E. STANTON. 


IN a previous report to the Lubrication Research 
Committee of the Department of Scientific and 
Industrial Research, which was made in June, 
1922, a description was given of a series of experi- 
ments on the lubrication of cylindrical surfaces in 
continuous relative motion, in which an attempt was 
made by means of reducing the are of contact and 
increasing the intensity of normal pressure between 
the surfaces, to approximate to the conditions obtain- 
ing in the case of worm gears. Previous reports from 
the National Physical Laberatory to the Lubricants 
Inquiry Committee of the Department of Scientific 
and Industrial Research had afforded strong evidence 


*A report to the Lubrication Research Committee of the 
Department of Scientific and Industrial Research. 








of the existence of boundary lubrication in these 
gears, and jt was hoped to develop a method by means 
of which the characteristics of boundary lubrication 
as it obtains in engineering practice could be con- 
veniently studied. 

The results of these experiments, however, indi- 
cated clearly that although a state of steady lubrica- 
tion could be maintained between cylindrical surfaces 
with arcs of contact as small as 14 deg. and at inten- 
sities of pressure up to 3.5 tons per square inch, the 
surfaces were completely separated by a film of 
lubricant in which the distribution of pressure followed 
closely the theoretical distribution predicted from the 
hydro-dynamical theory. It was evident, therefore, 
that no resemblance existed between the state of 
lubrication thus brought into operation with those 
existing in worm gears in which the lubrication is 
known from the National Physical Laboratory experi- 
ments of 1921 to depend on characteristics of the 
lubricant other than its viscosity and on the nature 
of the two surfaces. 

This dissimilarity of action was not extraordinarily 
remarkable, since the relative motion of the surfaces 
in the two cases, in all other respects than those 
mentioned above, was widely different, and it appeared 
evident that the existence of boundary lubrication 
depended upon factors other than those of pressure 
and arc of contact. 

After some consideration, an attempt was made to 
imitate the conditions existing in worm gears some- 
what more closely by the adoption of a method 
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FIG. 1—ARRANGEMENT 


whereby, while preserving fairly high intensities of 
pressure and small ares of contact, the relative motion 
of the surfaces, instead of having a steady value, was 
made oscillatory in character, and had a mean value 
of zero. This method was suggested by the results 
of Sommerfeld’s analysis of the hydro-dynamical 
problem of the maintenance of a film of lubricant 
between the surfaces of a journal and a half bearing, 
which indicated clearly that contact of the surfaces 
would take place, i.e., the film would break down, 
when the value of the relative velocity fell to zero. 

The required condition was effected by the use of 
a pair of cylindrical lubricated surfaces in the form of 
a rocking shaft and its bearing, the oscillatory motion 
being produced by the attachment to the shaft of a 
heavy pendulum swinging under gravity. From 
observations on the rate of damping of this system, 
it was thought that the magnitude and charac- 
teristics of the frictional forces at the lubricated 
surfaces could be determined, provided that a steady 
supply of lubricant could be delivered to the sliding 
surfaces. 


DESCRIPTION OF THE APPARATUS. 


The arrangement of the apparatus is shown in 
Fig. 1. The experimental bearing, which is 3in. 
long by 1.7in. in diameter, is contained in a cast 
iron housing suspended from a bracket bolted to the 
cross girder supporting the roof of the workshop by 
means of a pin joint, which will allow freedom of 
adjustment in a direction at right angles to the plane 
of the swing. By this means the pressure between the 


With these screws in position 
pendulum oscillates on the 


With these screws in position 
Pendulum & Spindie are Fixed 
n Bearing 


surfaces will be symmetrical on either side of the plane 
of oscillation. 

The total are of contact of the journal and bearing 
is restricted to an arc of 45 deg. on either side of the 
vertical by cutting away the metal of the bearing in 
the region outside this arc, as shown. In order to 
approximate to the condition obtaining in worm 
gears that any two elements of surface in contact 
shall each be covered with fresh lubricant before the 
next contact, a series of special grooves was cut on the 
90 deg. arc of the bearing which supported the load. 
By allowing the lubricant free access to those grooves, 
@ copious supply to the actual bearing surfaces was 
ensured. A precisely similar series of grooves, inter- 
secting these at right angles, was cut on the surface 
of the journal. To obtain this condition, the spirals 
were made right-handed for the bearing and left 
handed for the journal, and had a pitch of + times 
the diameter. By this means the total area of contact 
of the surfaces was reduced to 0.25 square inches 
In considering the attachment of the pendulum roc| 
to the journal, it was thought advisable to provic 
means whereby the damping of the pendulum du- 
to air friction alone could be studied, and for thi 
purpose a locking device has been adopted by mean. 
of which the rocking shaft can be fixed either to th. 
pendulum rod or to the bearing. In the latter case, 
the pendulum can oscillate on ball bearings fitted to 
the extension of the shaft on either side of the journal! 
as shown in Fig. 1. These ball bearings are housed 
on flitch plates on either side and lugs fixed to th: 
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OF EXPERIMENTAL APPARATUS 


rocking shaft are provided, so that they can be 
coupled to either the flitch plates or the bearing 
casting. The lubricant is supplied by a sight-feed 
lubricator to a chamber in the base of the bearing 
casting, from which the oil is conveyed by the passages 
shown to the various spiral grooves cut in the bearing. 
In order to maintain a copious supply of oil to the 
surfaces, end covers are also fitted to the bearing 
casting, in the manner shown in Fig. 1. By this 
means, oil-bath conditions are obtained over the 
90 deg. are of contact of journal and bearing. 

THE MOTION OF THE PENDULUM. 

From the above description, it will be seen that the 
free oscillations of the pendulum about its mean 
position will be subjected to damping forces, due to 
the friction of the shaft in the bearing and the resist- 
ance of the air to the motion of the pendulum. 

Under these conditions, and provided that the 
amplitude of the oscillations is small, the motion of 
the pendulum is given by— 


le+WLe+M,+=M, =9, 

Where M, is the moment of the friction about the 
axis, its sign depending upon the direc- 
tion of the motion. 

M, is the moment of the air resistance about 
the axis. 
I is the moment of inertia of the pendulum 
about the axis. 
L. is the distance of the C.G. of the pendulum 
from the axis. 
W is the weight of the pendulum. 
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The solution of this equation is complicated by 
lack of knowledge of the amount of the air resistance 
of the pendulum and its law of variation with speed, 
but in the case of the present experiments, it has been 
found comparatively easy to use pendulums of such 
a weight that the actual value of the moment of the 
air resistance of the pendulum is negligible compared 
with the value of the moment of the bearing friction. 
Under these conditions, the motion of the pendulum 
is given by 


leo+WLOoOtM,=0 . . (2) 


lf we assume that the friction between the lubri- 
vated surfaces follows the laws of boundary lubrica- 
tion investigated by Mr. W. B. Hardy, i.e., its value 
is independent of the relative speed of the surfaces, 
then calling its value F, the solution of (2) is— 


wes WL 
Lal +> W L A cos a/ i i 


where r is the radius of the bearing and A is a constant 
depending on the initial conditions, Assuming that 
the motion begins when the pendulum is inclined at 


an angle a to the left of the vert ical, then 
4 ye 
WL 


and a set of observations was made on the damping of 
the oscillations of the pendulum when swinging on the 
ball bearing of the flitch plates—Fig. 1. 

It was found that when the pendulum was swinging 
through a total arc of 5 deg., the rate of damping due 
to the combined action of the air resistance of the 
pendulum and the rolling friction of the ball bearings 
of the supports was .000023 radians per complete 
swing, which is equivalent to a force of 0.23 lb. at 
the rubbing surfaces. Of this, it is considered from 
the known coefficient of friction of ball bearings, that 
the bearings themselves would contribute not less 
than 0.11lb. It is clear, therefore, that, compared 
with the frictional resistance of the rubbing surfaces 
in the present experiments, which was in no case less 
than 23 1b., the effect of the air resistance on the 
damping can be neglected. 


Series I.: Hard Steel Journal, 
Bronze Bearing, Grooved. 

(a) Lubricant, castor oil ; 
20 deg. Cent. = 7.5. 

The observed amplitudes of successive swings 
under loads of 500lb. and 250 lb.—2000 lb. and 
1000 lb. per square inch of surface of bearing—plotted 
on @ time base are shown in Figs. 2 and 3. 

It will be seen that with the exception of the last 
two or three observations before the pendulum came 


Phosphor 


Grooved ,; 


absolute viscosity at 


On testing the Bayonne oil, the results plotted in 
Figs. 2 and 3 were obtained. 

Tt will be seen that the type of lubrication is the 
same as before, but that the coefficient of friction is 
considerably higher, and has a value of . 128. 

(c) The effect was then tried of adding smal) per- 
centages of oleic acid to the Bayonne oil in order 
to find out whether any reduction of friction took 
place corresponding to that obtained in the worm 
gear tests previously carried out for the Lubricants 
and Lubrication Inquiry Committee. It was found 
that a 17 per cent. reduction in the coefficient of fric- 
tion was obtained by the addition of as little as 1 per 
cent. of oleic acid to the Bayonne oil, and that 
increasing the amount up to 5 per cent. did not effect 
any improvement. The plotted results for Bayonne 

1 per cent. of oleic acid are shown in Figs. 2 and 3. 

(d) Lubricant, a cylinder oil known as Shell-Mex 
Super Heavy, viscosity at 20 deg. = 9.7, was tried 
—see Figs. 2 and 3. 


Lubrication of the same characteristics as before 
was obtained, with a coefficient of friction slightly 
greater than castor oil and equal to . 10. 

(e) A cylinder oil known as Shell-Mex Super Light ; 
absolute viscosity at 20 deg. Cent. = 1.6; damping 
curves shown in Figs. 2 and 3; coefficient of fric- 
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right at the end of the first half swing is straight line for each test, indicating that the friction Series 11.: Hard Steel Journal, Cast Iron Bearing, 


2Fr 
a ; 
WL 
The successive amplitudes of the motion to the 


right will be— 


6Fr 
z WL 

10Fr 
WL 

14Fr 
: WL 


i.e., the damping of the oscillation will proceed at a 


uniform rate of WL 
Further, since the time of oscillation of the pendulum 
is independent of the amplitude of the swings and the 
friction, it follows that if the successive amplitudes 
of vibration of the pendulum be plotted on a time 
base, the criterion of the existence of boundary 
lubrication will be the possibility of drawing @ straight 
line through the extremities of the successive ordinates 
representing the amplitudes. 


radiaps per complete oscillation. 


RESULTS OF THE EXPERIMENTS. 


Preliminary : Determination of the Approximate 
Value of the Air Resistance of the Pendulum.—For 
this purpose the journal was locked to the bearing 





is independent of the relative speed of the surfaces 
between amplitudes of swing of 8 deg. to 0.5 deg. 
Further, the slope of the lines for the two pressures 
of 2000 Ib. and 1000 lb. per square inch are identical, 
showing that the friction is accurately proportional 
to the load. Inserting the values of r = 0.85in. and 


L = 136in. in the relation— 
4Fr . , 
wi decay of oscillations per swing 
.0023 radians, 
I ; 5 ie 
we have Ww coefficient of friction = .092. 


From the fact that in these experiments the 
frictional resistance of the bearing followed 
Amonton’s Law in being proportional to the load 
and independent of the relative speed of the surfaces 
over a considerable range of the motion, it would 
appear that the nature of the lubrication was that 
known as “ boundary lubrication.” 

(6) Lubricant, a mineral oil of average quality, 
known as Bayonne ; viscosity at 20 deg. Cent. = 1.6; 
loading conditions and surfaces as in (a). 

In changing one oil to another, the journal and 
bearing were first well washed with petrol, then dried 
and washed again with methylated spirit. The sur- 


faces were then dried in an air blast and covered with 
the new lubricant. 


both Grooved as in Series I.—-The damping curves 
with various lubricants and under loads of 250 Ib. 
and 500 lb. are shown in Figs. 4 and 5. 

The characteristics of the lubrication appear to be 
the same as in Series I. There is, however, 
evidence in the case of the Bayonne oil and of the 
Bayonne oil 4- .1 per cent. of oleic acid of a slight 
departure from Amonton’s Law, in that the friction 
of the lower load (250 ib.) is from 2 to 3 per cent. 
greater than that at the high load (500 lb.). As the 
intensities of pressure are somewhat high—-2000 lb. 
per square inch—further experiments are being made 
with a larger area of surface. 

The results of the tests on Series [. 
collected in the following table : 


Coefficients of Friction of Grooved Surfaces 


some 


and If. are 


Viscosity of Coefticrent 
lubricant at of 

20 deg. Cent friction, 
Hard steel journal, phosp »*hor bronze bes aring— 


Lubricant 


Castor oil 7.5 092 
Bayonne : ie 4 , 1.6 128 
Bayonne + | per cent. oleic 1.6 . 105 
Bayonne + 2 per cent. oleic 1.6 . 106 
Bayonne + 5 per cent. oleic 1.6 . 106 
Shell-Mex heavy .. 9.7 100 
Shell-Mex light 1.6 . 108 
Hard steel pounsl, east iron bearing - - 
Castor ; _ 7.5 115 
Bayogne 1.6 . 143 


Series III.: Hard Steel Journal in a White Metal 
Bearing.—In these tests the bearings were made on a 
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commercial bearing metal of good average quality. 

The first bearing was grooved similarly to the 
phosphor bronze and cast iron ones used in Series I. 
and LI. 

The results of the tests were, however, extremely 
erratic, probably owing to the fact that the intensity 
of pressure between the surfaces was too high, and it 
was found that the white metal wore away quickly. 
The tests were then repeated with a plain (ungrooved) 
journal and bearing of the same material. 

Under these conditions, the results were more 
consistent, but it was found that the damping curve 
was concave to the time axis, indicating that the 
frictional resistance was increasing as the amplitude 
of the swings diminished. This effect is being 
investigated further. 

Series 1V.: The Effect of Modifications of the Groov- 
ing.—For this purpose a plain steel journal and a 
plain phosphor bronze bearing were used. When 
using castor oil as the lubricant, it was found that 
moderately steady conditions could be obtained, 
but that the friction was in all cases some 20 per cent. 
greater than that which existed between the grooved 
surfaces. 

An explanation of this effect which immediately 
suggested itself was that the lubricant between the 
surfaces was gradually squeezed out during the course 
of the experiment, and owing to the absence of the 
grooves could not be replaced. This assumption 
appeared, however, to be negatived by the fact that 
continued repetition of the experiments without the 
introduction of further lubricant between the surfaces 
beyond that due to the steady drip feed did not result 
in any increase in the friction. 

The correct explanation of this effect may lie in 
the fact that the exact conditions for the fulfilment 
of Amonton’s Law, pointed out by Mr. Hardy,t were 
probably not fulfilled in the experiments with the 
grooved and ungrooved surfaces, i.e., the directions 
of the normal and tangential reactions between the 
surfaces were not the same. 

GENERAL CONCLUSIONS. 

The results of the pendulum experiments show that 
by means of this comparatively simple apparatus the 
characteristics of lubricants and bearing metals under 
the conditions of boundary lubrication which obtain 
in engineering practice can be investigated rapidly 
and conveniently. The experiments also show in a 
manner which does not seem to have been demon- 
strated before that in general engineering practice 
the lubrication of all machine details in which the 
relative motion is of a reciprocating character may 
be taken as boundary lubrication, and that conse- 
quently in such cases the improvements in efficiency 
due to the addition of fatty acids to the lubricants 
employed will be realised. 

Further, the vexed question of grooves in bearings, 
which has given rise to so much controversy in the 
past, may now, it is thought, be regarded as settled. 
It was found by Beauchamp Tower that the presence 
of an oil groove in the crown of the bearing of a uni- 
formly rotating shaft effectively prevented the for- 
mation of an oil film. It has now been demonstrated 
that in reciprocating motion a liberal amount of 
grooving to give the oil access to all parts of the 
bearing surface is desirable for efficient boundary 
lubrication. 

To what extent the values of the coefficients of 
friction obtained with the system of grooving used 
are absolute values for the materials and lubricants 
employed cannot be stated without further investiga- 
tion, but it is thought from the results obtained with 
the plain bearings and journals that the difference 
is small. 








The Royal Show at Newcastle. 
No I. 


THE eighty-second annual show of the Royal 
Agricultural Society will be held next week at New- 
castle-upon-Tyne. The last occasion that it was 
held in that city was in 1908, when the attendance 
of the public exceeded that at any previous Show ; 
in fact. a record was set up which has not yet been 
eclipsed. Compared with the 1908 Show the entries 
of live stock, poultry and produce at this year’s 
exhibition show a very considerable increase, thanks 
chiefly to the development which has taken place 
since the war in pig rearing. This profitable branch 
of farming is responsible for over one thousand entries, 
or three times as many as in 1908. The number 
of stands in the implement yard also shows a satis- 
factory increase, namely, 453, compared with 389 
at the last Newcastle Show, though the space occupied 
is much about the same, namely, 11,902ft. run. 
The space devoted to machinery is somewhat less 
than wes the case at Cambridge, and is considerably 
smaller than at either Derby or Darlington in 1921 
and 1920 respectively. The cause for this is, no 
doubt, the prolonged period of depression through 
which the implement side of the engineering industry 
is now passing. 

In the steam wagon section Messrs. Atkinson and 
Co., of Preston, are showing their 6-ton machine, 

Ld 





article “‘ Lubrication,” 


‘Dictionary of Applied Physics,” 
page 574 





the most interesting features of which, from an 
engineering point of view, are the engine and boiler. 
Views of wagon, engine and boiler are given in Figs. 1, 
2 and 3. The engine is of the uniflow, horizontal, slow- 
speed type, having twin double-acting cylinders, 6j}in. 
diameter by 10in. stroke. When making 200 revolu- 
tions per minute, this engine is geared to propel 


facility and precision, while the space occupied jx 
extremely small. As its name implies, this separator 
is composed of a number of cast iron discs mounted 
at intervals on a horizontal spindle—Fig. 4—+th 
dises rotating through the grain. On both sides 
of each disc are some thousands of pocket-shaped 
recesses, which lift out from the grain particles 
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FIG. 1—ATKINSON 


the wagon at a speed of 8 miles per hour. The engine 
has no excentrics, link motion or slide valves. The 
inlet valves are large glass-hard steel balls operated 
by push rods and cams on a transverse cam shaft 
situated in the crank chamber, which ensures ade- 
quate lubrication. There are no exhaust valves, the 
eduction of the steam being effected by ports placed 





6-TON STEAM WAGON 


and substances smaller than a predetermined siz 
By varying the size of the pockets, these machine 
are adapted for many different separations, anc, 


as both sides of each dise operate as an effectiy 
separating surface, a very large capacity is attained 
in a limited compass. 

A new combined self-loading hay 


rick-lifter, wit! 
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FIG. 2—ENGINE OF ATKINSON STEAM 


centrally along the cylinders which are uncovered 
by the pistons. The boiler is of the vertical water- 
tube pattern, designed for a working pressure of 
230 lb. per square inch. The heating surface is 55 
square feet, and the grate area 3.3 square feet. The 
boiler is made in two sections—a fire-box with water 
tubes and an outer shell. The fire-box is made extra 
strong to obviate the employment of stay tubes. 
The boiler is fired from a shoot under the foot-plate, 
and there is a clinkering door in front, while the ash- 
pan is hermetically sealed. To give access for cleaning, 
the top portion can be lifted off and all the tubes 
are then exposed. Superheated steam is used, 
and the superheater consists of a solid drawn steel 
coil placed in the smoke-box, the surface of the tubes 


being calculated to superheat the steam about 
150 deg. Fah. A feed-water heater is also one of 
the features of the Atkinson wagon. The front 


axle is of high-resistance steel, and on it are formed 
eyes, which are bronzed bushed, and which support 
the pivots of the front wheels. The pivots and 
journals are steel forgings. The front wheels are 
turned in their pivots by means of a screw and lever 
gear operated by a teak-lagged hand wheel, 16in. 
diameter. The screw works in an oil bath, and both 
screw and nut are protected by a dust-proof case. 
The rear axle, which is of chrome-nickel steel, is 
strong and light. The journals are automatically 
lubricated, and the axle-boxes are easily accessible 
for filling. The transmission gear consists of a steel 
sprocket pinion on the crank shaft, and a heavy 
chain, running on to the rear axle sprocket wheel, 
which contains the differential gear pinions. The 
usual countershaft and change-speed gears are dis- 
pensed with. The thrust from the rear axle to the 
frame is taken by steel radius rods and nuts, which 
are provided with a locking device. The differential 
gear wheels are of cast and forged steel, and all 
the parts are enclosed in an oil-tight case. Three 
independent brakes are provided. One, which is 
operated by foot, acts on drums bolted to the back 
wheels ; another, which is worked by hand, is con- 
nected to a friction strap on the back axle. Reversing 
the engine provides the third means of braking. 

The most novel exhibit on the stand of R. Boby, 
Limited, of Bury St. Edmunds, will be the Carter 
disc separator which operates on a new principle, 
which effects very fine separations of grain with 














WAGON 


loader and unloader, will be shown by Alexander 
Jack and Sons, Limited, Maybole. This machine 
comprises two distinct parts, namely, a loader and 
unloader, which can be used in conjunction with 
any rick-lifter of the platform type. and a chain trans 
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FIG. 3—ATKINSON STEAM WAGON BOILER 


mission from the near travelling wheel of the rick- 


lifter to a countershaft in front, which is geared 
to the winding roller or tube. The combined loader 
and unloader is constructed with a wooden beam 
about 4ft. long fitted with three T-iron prongs 4ft. 
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jong. Small wheels are fitted on the under side of 
the beam, and small double wheels or rollers near 
the front of the prongs. On top of the beam is fitted 
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FIG. 4—THE CARTER DISC GRAIN SEPARATOR—R. BOBY AND CO. 


a tripper consisting of two small wheels with an 
axle, two cranked arms and a wooden cross bar. 
The whole apparatus is attached to the rick-lifter 
platform by means of a chain. Two small wheels 
are fitted to the rear end of the main beams of the 
rick-lifter, while a prop is fitted to the front of it. 
Chis prop keeps the rick-lifter tilted up. The action 
of the loader is simple. With the lever tilted and 
the prop in position, the rick-lifter is backed smartly 
towards the rick. The three prongs penetrate under 
the rick, which automatically forces up the tripper, 
thereby raising the loader and rick on to the platform. 
rhe most difficult part of loading a rick on to a rick- 
lifter is thereby accomplished by the simple “ back- 
ing ” of the horse, and it is an easy matter to complete 
the drawing on of the rick, as it has to be drawn a 
much shorter distance. With the new combination 
device the completion of the operation of loading 
the rick is performed by the horse yoked to the 
rick-lifter instead of by hand. When the loader 
with the rick on it has been raised on to the plat- 
form, the ropes are put round the rick in the usual 
way, the clutch is engaged and as the horse walks 
forward the rick is drawn on to the platform. When 
the rick reaches the front of the platform its weight 
lepressing the front of the platform locks the tipping 
arrangement and automatically throws the clutch 
suit of gear. It will, therefore, be seen that this 
combined machine does not necessitate having an 
extra man or an extra horse in the field when loading 
ricks, as the entire operations of Joading and unload- 
ing are quite within the capacity of the driver. 
Another machine which has not previously been 
seen at the Royal Shows, though it has already been 
referred to in our columns, is a three-wheel water- 
ballast road roller, made by Barford and Perkins, 
Limited, Peterborough. The principal features of 
this roller, a view of which is given in Fig. 5, are the 
wheel arrangement, short wheel base and very low 
centre of gravity. The whole of the transmission 
mechanism, with the exception of the final chain 
drive to the back rollers, is enclosed in oil-tight 
casings, and the gears run in oil. The engine is of 
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insulating the transmission and engine from the 
road shocks. The frame has a three-point suspension, 
and a similar three-point method of supporting 











supply to the sprinkling pipes on the back and front 
The frame of the roller is mounted on coil 
springs in the head and main axle brackets, thus 


when using this speed the layshaft can be put out 
of gear if desired. A further gear-box is bolted to 
the three-speed gear-box, and contains the reducing 
gear. The first reduction is carried out by means 
of a bevel gear, and further reduction by a spur 
gear on the chain pinion shaft. The final drive to 
the back rollers is by means of a roller chain, 2}in. 
pitch. Slots are provided in the brackets supporting 
the transmission to allow for tightening the chain 
when wear takes place. The exceptionally short 
wheel base—-9ft. 9jin.—is obtained by placing the 
engine at the rear, where it is also very accessible 
and can be removed entirely without interfering 
with the transmission. The short wheel base, in 
conjunction with the differential gear, enables the 
roller to turn completely round within a circle 31 }it. 
diameter, To facilitate erection and repairs, the whole 
of the transmission unit is mounted on a sub-frame, 
which is bolted to the main frame carrying the rolling 
wheels and tanks. This sub-frame can be dropped 
and slid out towards the rear when any extensive 
repair or overhauling is required. The transmission 
can be tested in this position before re-assembling. 
Both back and front rollers are of large diameter 
—5ft. 6in. and 4ft. diameter respectively. They 
are of special construction, being fitted with steel 
plates accurately machined to fit in recesses in the 
rims and hubs. It is claimed that more even dis- 
tribution of the load on the rims of the rollers is 
obtained by this method, and that the securing bolts are 
not subjected to any shearing load due to the weight of 
the machine, and construction trouble, due to loose 
or broken spokes, is entirely obviated. With a view 


to keeping all parts within the rim of the back roller, 
the differential locking pin is arranged so that when 
in the locked or unlocked positions it does not project 
beyond the axle cap. 








FIG. 6—PRICE SCARIFIER FITTED TO BARFORD AND PERKINS MOTOR ROAD ROLLER 


is adopted for the gear-box and reducing gear. The 
drive from the engine is through a simple clutch 
and Hardy flexible couplings to a three-speed gear- 





> 





FIG. 5~BARFORD AND PERKINS THREE-WHEEL MOTOR ROAD ROLLER 


40 brake horse-power, adapted to use either paraffin box. 
or petrol. The driver can, without leaving his seat, | speeds and two reverse speeds. 
control all motions of the roller, including the water speed is a direct drive through the gear-box, and 


The box is arranged to give three forward 
The top forward 





This roller is designed specially to take an attached 
scarifier, the frame being very strongly constructed 
to stand the severe stresses imposed upon it when 
in operation. The usual trouble experienced with 
some steam rollers is the straining of the boiler by 
the pull of the scarifier. This source of trouble is, 
of course, entirely avoided in the case of a motor 
roller. 

For scarifying it is essential to be able to exert 
the full engine power when travelling slowly. To 
enable this to be done the roller under consideration 
is fitted with three speeds, the lowest speed of 1} 
miles per hour being used for scarifying. Any varia 
tions in the load on the engine are corrected by the 
governor, thus relieving the driver of the duty of 
constantly manipulating the throttle to get over 
hard patches in the road, and enabling him to 
concentrate on the scarifying. 

It is now the general practice to scarify in one 
direction only, as it is found difficult to steer the 
roller when pushing the scarifier, and many scarifiers 
are constructed for working in one direction only, 
notably the Price resilient scarifier, which is fitted 
to this roller, and which is illustrated in Fig. 6. 
When scarifying much time is saved by the use 
of the top speed—4 miles per hour—for a quick 
return to the beginning of the section. The top 
gear can be engaged direct, without changing through 
the other gears, and the whole operation is controlled 
by one lever only. 








Tue French Government is being urged to grant a 
national credit to enable the country to develop and make 
greater use of her water power and thus reduce her bills 
for imported coal, 
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The Newcomen Society. 


was held on Thursday and Friday, the 21st and 22nd 
of the month. The members, arriving by different 
routes, first met at the textile printing works of 
G. P. and J. Baker, Limited, Crayford, which they 
had been invited to visit by the present proprietor, 
Mr. G. P. Baker. Here they were shown the whole 
art of printing fabrics, both from flat blocks by hand 
and from cylindrical blocks in machines. The latest 
machine takes sixteen rollers and prints sixteen 
different colours at once. The process is really dyeing 
rather than printing, for the colours are absorbed by 
the threads of which the material is woven, and are 
then fixed by steaming at several pounds pressure. 
The dyes are thickened with paste and the mordant 
is in the material, in the colours, or in both. The 
blocks are either raised or intaglio, the former being 
wholly of wood or of felt enclosed within brass walls 
bent to the shape of the pattern and driven partly 
into the wood. The intaglio blocks are deeply etched 
on copper. 

The process of hand printing excited great interest. 
The fabric is spread out on metal-faced tables, possibly 
20ft. to 25ft. long, and is wound up, after printing 
each length, upon a roller at one end. The blocks 
are handled by men or girls. Each of them is provided 
with two points, by which registering is effected. 
They are first pressed lightly against a canvas on 
which the colour is smeared, and then transferred 
gently and accurately to the material. A couple 
of smart blows upon the back is sufficient to effect 
the actual printing. After printing, the fabric enters 
a drying chamber, where it is looped mechanically 
and dried continuously by hot air. It, then, goes 
to the steaming chamber where the colours are fixed, 
and in the process changed from their original appear- 
ance. 

After luncheon at Dartford, the train was taken 
to Chatham, where a brief visit was paid to the Dock- 
yard. There glimpses were caught of several sub- 
marines, including the famous “ X,” and a destroyer 
which is being fitted with a Sperry stabiliser was 
seen. 

In the evening dinner was taken at the Bull Hotel, 
Rochester—made famous Pickwick—where his 
Worship the Mayor (Counci A. E. Price) and Sir 
Frank Baines were the principal guests. Following 
the excellent traditions of the Society, there were 
no speeches. After dinner Sir Frank Baines delivered 
an admirable lecture in the Guildhall, which had 
been very kindly lent for the occasion by the Mayor. 
Besides the Mayor himself, many notable citizens 
of Rochester and Chatham were present. The subject 
of the lecture was the preservation of ancient build- 
ings, and Sir Frank held his audience fascinated 
for an hour and three-quarters whilst he spoke of, 
and illustrated by many slides, the marvellous work 
done by the Preservation of Ancient Monuments 
Department of His Majesty’s Office of Works under 
his direction. Sir Frank condemned wholly the 
conversion of ancient ruins into “ivy-tods,” and 
claimed that there was as much romance in a ruin 
which showed the remains of the work of its original 
builders as in one which was converted into a “‘ rock 
garden.” The examples he exhibited upon the 
screen certainly supported his argument, which re- 
ceived further support from the fact that in many 
cases if the ivy, and even trees, had not been removed 
when they were, further destruction of the ruins 
would have occurred. Sir Frank is wholly opposed 
to the “restoration” of ancient buildings, but he 
believes in using all available modern science and 
materials to retain them as they are, always with 
the proviso that the method of reinforcement shall, 
wherever possible, be completely concealed. He gave 
many remarkable instances of the extraordinary 
success which has attended the principles he employs. 

On Friday morning the members drove out to 
Tovil, which is near Maidstone, where they were most 
courteously received at the Hayle paper mills. The 
firm makes nothing but the best qualities, and every 
step in the process was followed with the greatest 
interest from the reception of the rags to the storing 
of the finished paper. Mr. Green and his son were 
tireless in their explanations, and the Society passed 
& morning which it will long remember. A brief 
visit was then paid to the Ivy Mill, where millboard 
is produced, and after a pleasant luncheon at the 
Bockingford Arms, the members drove back to 
Rochester, where, under the guidance of Mr. Harris, 
the Cathedral and the famous Norman Keep were 
examined. Mr. Harris proved to be not only a very 
well informed but an amusing guide. 

Thus came to an end the third summer meeting 
of the Newcomen Society. It was blessed, as were 
the two former meetings, with excellent weather, 
and on all hands was voted an unqualified success. 
We are happy to be able to add that the membership 
of the Society is now about one hundred and sixty, 
and that it is in a flourishing condition. The first 
volume of its “ Proceedings’ has sold so well that 
a larger edition of the second volume, which is just 
going to press, is to be printed. As the result 


of the visit of the Secretary, Mr. H. W. Dickinson, | 
to America, the American Society of Mechanical 
Engineers is exhibiting extended interest in its work, 





| 


and many new American members have been added 
to the roll. It is very satisfactory to learn that 
American engineers are so convinced of the value 


| and importance of technological history that a kindred 
THe summer meeting of the Newcomen Society | 


or affiliated society is likely to be formed in the United 
States. 








International Air Congress. 
No. I. 


Tue Air Congress, of which the Duke of York is 
President, is being held in London, on the invitation 
of the British Government. It has attracted a large 
number of delegates, representing the i 
countries interested in civil aviation, with the excep- 
tion of Germany. The first Air Congress was held in 
Paris as long since as the year 1889, and subsequent 
gatherings took place in the French capital in 1900 
and in 1921. Other Congresses have been held at 
Chicago in 1893, in Milan in 1906, and at Nancy in 
1909. This week’s assembly is, however, the first 
of the series which has taken place in London. 

The great hall of the Institution of Civil Engineers 
was well filled when the Prince of Wales--who was 
accompanied by the Duke of Sutherland, Under- 
Secretary of State for Air—-performed the opening 
ceremony. 

The international character of the gathering was 
indicated by the presence on the platform of the 
Belgian, Italian, and Japanese ambassadors. Other 
foreign representatives included General Echaque, 
Spain ; Lieutenant-Commander M. A. P. de Vascon- 
cellos, Brazil; M. Laurent Eynac (Under-Secretary 
for Air), France ; Captain Land (U.S. Navy Bureau 
of Aeronautics), United States ; Colonel G. Griiner, 
Norway ; Commander E. von Schroedors, Chile ; 
E. F. de Veer, Holland; R. Henri Martin, Switzer- 
land ; Colonel E. Morsberg, Sweden ; Chao Hsin Chu, 
China ; Commander A. E. V. Grandjean, Denmark ; 
Professor St. N. Mienca, Rumania; Sayad Quasin 
Khan, Afghanistan; Captain L. Zayfert, Poland. 
The British delegates and Government officials were 
Sir Samuel Hoare (Secretary for Air) ; Major-General 
Sir W. 8. Brancker (Director of Civil Aviation) ; 
Lieutenant-Colonel J. T. C. Moore-Brabazon, Major- 
General Sir Frederick Sykes (chairman of the Execu- 
tive Council) ; Sir H. White-Smith, Brigadier-General 
P. R. C. Groves, Sir Joseph Cook (High Commissioner 
for Australia); Lieutenant-Colonel J. L. Sleeman 
(New Zealand); Lieutenant - Colonel M. O’Gorman. 
Dr. W. H. Maw, woe mae of the Institution of Civil 
Engineers, was also present 

The Prince of Wales, in his address, referred to 
the ambition which had led man throughout the 
centuries to study the problem of flight. Roger 
Bacon and Leonardo da Vinci were among the early 
investigators, and British interest in aeronautics was 
proved by the fact that the oldest aeronautical 
society in the world had been established in this 
eountry. Dealings with the broader aspect of the 
subject, the Prince said that if ever there was a branch 
of human knowledge essentially international in 
character it was the science of flight. The effect of 
an immensely great increase in the speed of travel in 
the element that was independent of customs 
frontiers of land and water must be very beneficial 
to the growth of international good feeling. 

The Duke of Sutherland, who has acted as Chair- 
man of the Main Committee of the Congress, then 
delivered his inaugural address. The present time 
was, he said, full of great possibilities in the realm of 
aeronautics. We were on the eve of far-reaching 
advances in aviation, which might within the next 
decade or two bring about a partial or complete 
readjustment of our manner of living. To achieve 
the desired objects it was, however, essential that the 
results of research work and the experience derived 
from that Congress should be properly applied by 
means of the continued support of Governments, 
and by the business initiative, and patriotism, of 
private citizens and companies of wealth and influ- 
ence. The day had gone by when we could leave 
these things to develop themselves and work out 
their own salvation. The stakes were too great for 
us to stand negligently by, while the world’s greatest 
secrets were almost within our grasp. The develop- 
ment of civil and commercial aviation between all 
countries on a scale hitherto unrealised and the | the 
evolution of a popular, cheap, light aeroplane for the 
public use were both essential factors for the future, | mandpaine 
and were undoubtedly the forerunners of our entry 
into an aerial age. 1s pat Seen comet he ane 
that the 1900 Congress at Paris was actually held 
at Chalais Meudon, the site of the construction of the | Tess 
first military aircraft in the world’s history—the | ployed. ‘the 
captive balloons used at the battle of Fleurus in 1794. 
Chalais Meudon was still one of the Freneh Govern- 
ment experimental establishments. It was not, how- 
ever, until the Nancy Congress in 1909 that it was for 
the first time possible to speak of successful flight by 
heavier-than-air machines. The first aeronautical 
exhibition in the world was held at the Crystal 
Palace as long since as the year 1868, and was memor- 
able for the fact that it included John Strongfellow’s 
| steam-driven model, parts of which could be inspected 
by those delegates who visited the Science Museum 
at South Kensington. He hoped that the visite to 


| the various centres of aeronautical activities which 





had been arranged would be found of interest. 


I 
had not been possible to arrange an Aero Show bin, 
currently with the Congress, but at the Royal Aj, 
Force pageant, to which those attending the Congress 
were invited, it would be possible to see aeroplanes 
in flight having engines of from 3 to 1000 horse 


power. Finally, he would express the hope that a 
regular series of Air Congresses would be held, 
that progress in aeronautics could be stimulated }, 
free and frank discussion of ideas by representatives 
of all nations. 


STANDARDISATION OF RESEARCH. 


A group of papers dealing with the standardisat j,;, 
of methods of research and nomenclature was t}\-), 
presented. Sir Richard Glazebrook read a jay» 
on “ Standardisation of Methods of Research,” 4), 
abstract of which is given below; Mr. A. G. vou 
Baumhauer read a paper on a “ Proposal for Sta 
dardisation of the Methods of Computing Wing 
Sections,” and Commandant Herrera a third on t}y 
“Standardisation of the Mathematical Notation 
used in Aeronautical Work ”’ (Standardisation de |» 
Notation Mathématique de L’Aéronautique). 
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“ STANDARDISATION OF METHODS OF RESEARCH 
By R. T. Giazesroox. 


The progress of aeronautics owes much to research, to { 
scale research as carried out at the R.A.E. and at various static, 
in other countries, but especially to research on models carr 
out in wind tunnels of various designs. We know now that 
due care is taken in making the tests, the results of model anid 
full-scale work are very closely in agreement. But there a: 
various forms of channels. Can we be sure that the results fr: 
all of these are comparable ? Corrections have to be made t 
the direct measurements. Do we know these corrections to t|,. 
accuracy now needed ? In passing from model to = ecale ther 
will be a scale effect expressible as a function of vl/v. Can \ 
be sure that this function is a constant at the vias of vl a 
which we are compelled to work ? Or again, an aeroplane mov: 
in free air ; the flow in a channel is straightened and confined | 
the walls. How does this affect the results? The effect w 
certainly be different in the different forms of channel, and inte: 

comparisons are required for their interpretation. Many suc! 
questions may be 

The various forms of tunnel have been described in numerou- 
publications, and as the tunnels vary, so, too, do the balances or 
measuring a us. 

Some three years since, Air-Commodore Brooke Popham, the: 
Director of Research, wrote to the Advisory Committee o! 
Aeronautics :— 

“It has been suggested that it would be desirable for con 
parative trials of exactly similar models to be carried out i: 
representative wind channels in England, France and America 
the object being to ascertain from the comparison of the result 
whether the method of carrying out aerodynamic research i: 
these countries are identical, and whether any improvement 
in method could be made. I shall be glad of the opinion of th. 
Advisory Committee on this matter, and if they agree that it : 
desirable, for suggestions as to the pature of the model and of t! 
exact tests which shculd be carried out.’ 

At the time the Advisory Committee for Aeronautics was i; 
process of becoming the Aeronautical Research Committee, anc! 
the new body took the matter into consideration at an early 
meeting. The suggestion was approved and the following pro 
posals for tests were made :— 

(1) Determination of lift, drag, and centre of pressure of « 
standard aerofoil at various angles of incidence. 

(2) Tests of a complete model aeroplane, including the com- 
plete determination of forces and moments, and of the more 
important stability derivatives. 

(3) Resistance measurement at zero angle of yaw of a ver, 
good stream-line airship model. 

Letters were written, asking for an expression of opinion on 
the question, to Colonel Crocco, Instituto Sperimentale Aero 
nautico, Rome; M. G. Eiffel, Laboratoire Aerodynamique. 
Paris ; M. le Directeur, Institute Aerotechnique de LUniversite 
de Paris, St. Cyr ; Mr. William Knight, Paris, at that time repr: 
senting in Europe the American National Advisory Committee 
for Aeronautics. 

The French and Italian authorities replied, approving the pr: 
posed plan and making certain valuable suggestions as to the 
form of the models, the material to he employed in their con 
struction, &c. M. Toussant (St. Cyr) added a note suggesting a 
definition of the conditions of turbulence during the test. Mr 
Knight acknowledged the letter and stated that it was being 
transmitted to the United States Advisory Committee at 
Washington for their consideration, and in due course a reply 
was received promising the co-operation of the Committee. 

The replies were discussed by the Aerodynamics Sub-Com 
mittee, and as the result it was agreed to construct two airship 
models differing only as to the length of the parallel portion of 
the body, and to postpone the seeteustee of the complete 
model ; this item has since been allowed to lapse, partly because 
of the difficulty of ae partly because 

of the inquiry—the intercomparison of the 
ned in different channels and the determination of 
the corrections involved—could be achieved better by the use cf 

model. 


tests it ane decided to wee a bin. by 36ir 
had been cut by the Royal Aircraft 
design of the airship models was put 
Details as to these various proposals 
vt apglictions to nbowatories 1 in September, 1920. 
Subsequent i to co-operate were received! from the 
of the Rijks-Studuenisst voor des Luckvaart, Holland, 
sae Japan, — Committee of Canada, and the 
wing, though in ly These requests were in all cases approved ; 


——. that from the scientific 

of the laboratories at Géttingen and 

Stes ase —s considerations have up to the 
jes in the way of arranging thie. 


Pim mera tai tthe N.P.L., where each of the five channels 
ag jes were found in the intervals of other 
Tecarchon,occupred #900 The duplex channel was not em- 

aerofoil was sent to the R.A.E. in September, 

on the British teste was drawn up and pre 

agen to the Research Committee in May, 1922. 

model was then forwarded to France, and the results of the 


A 


French Laboratories were received in November, 1922. These 
resulta have been with the British, and the Secretary 
of the Research has visited Paris and discussed them 


with the representatives of the French Laboratories. Beyond 
stating that the agreement is quite satisfactory, I do not propose 
to discuss them here, for it has heen rightly agreed to reserve 
public discussion until all the results are to hand and can be 
treated together. It was intended as the next step to send the 
model, after careful measurement at the N.P.L., to Rome, 
but on Ss with the Director of the Instituto 
ico, he wrote that they were eauipping 
afresh, and asked for delay. The next suggest 
ercunel mode] to Ottawa, in the hope that that it might go 
Ghones to Wadhdageen efter the American authorities ‘ 
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pleted their tests on the airship models. The Canadian Com- 
mittee, however, wrote that they were putting up a new channel 
and could not undertake the tests at once. 

A similar reply has been received from Amsterdam, and in 
consequence arrangements ace being made to send it to the 
United States, and a letter has been addressed to the Japanese 
Naval Attaché, asking if the Japanese Laboratory could receive 
it later in the year. It had been hoped to complete the European 
tests before sending the model overseas, 

The two model airships were constructed in the workshop of 
the Metrology Department of the N.P.L. and were tested in a 
7ft. channel at the Laboratory. Op the completion of this they 
were sent to the R. A.B >and tested in a 4ft. channel, and on their 
return, after re-measurement, they were sent to the National 
\dvisory Committee for Aeronautics at Washington. 

Information has been received that the tests in the Washington 
Navy Yard and the MeCook field tunnels are finished, and it 
bas been agreed to extend the work by ineluding the channels 
of the Bureau of Standards and of the Massachusetts Institute 
for Technology, provided it is possible to have the work com- 
pleted within three months 


Mr. von Baumhauer, in opening a joint discussion 
on the three papers, said that the experiments which 
were in progress in the laboratories of Europe, America 
and Japan would occupy a long time, but that it 
was desirable that a method of making comparisons 
on an accurate basis between the different results 
arrived at should be evolved. It was important, 
in the first place, that the causes of the different 
sources of error in making comparisons between re- 
searches in different countries should be understood. 
It was necessary also to divide the different labora- 
tories into several classes according to the nature 
of the equipment installed and the character of the 
work in hand. There were several groups of labora- 
tories which could be placed together for purposes 
ol comparison. 

Major A. R. said that the standardisation 
of research work was a contradiction in terms which 
he was glad to see that Sir Richard Glazebrook had 
repudiated. Referring to the errors arising from 
the seale effect, it had been asserted by some critics 
that it rendered all work in wind channels quite use- 
He did not agree with that criticism. Model 

work was quite essential, and a good deal of progress 
had undoubtedly been made in tracing the dis- 
crepancies between model and full scale effects. 
It was quite refreshing to hear Sir Richard Glaze- 
brook admit that the theory of vortex systems was 
limportant, as the customary attitude of those present 
at aeronautical societies’ meetings for the past ten 
years was that there was nothing in the Lanchester 
theory of vortex systems. Discussion had often 
turned on the standardisation of methods of measure- 
ment, but he would like to point out that Great 
Britain was cursed with the world’s worst system of 
units and that our methods of measurements were 
wilfully inconvenient and wasteful of brain power. 

Mr. E. P. Warner, in a communication which was 
presented by Mr. J. J. Ide, raised several points of 
interest. Mr. von Baumbhauer had, he said, called 
attention to several matters of importance concerning 
standardisation of research. The want of it had, 
undoubtedly, given a great deal of trouble. In 

America they had practised the method of stan- 
dardisation described by Mr. von Baumbhauer, and 
had found it quite satisfactory. There was a difficulty, 
however, in dealing with the question of dimensioning. 
The position of the datum line was often uncertain, 
but various methods had been suggested which would 
inake it possible to locate the datum with certainty 
in any instance. Some method of fairing the section 
was also desirable. lt was the experience of every- 
one who constructed wind channels that the dimen- 
sions furnished by the designer of aerofoils were 
often such as made it impossible to construct a smooth 
curve through the ordinates. That difficulty could 
be overcome by the designer if he would adopt some 
graphical device for fairing the curve at the time 
he first drew the section. Several such devices were 
well known. 

Lieut.-Colonel C. L’Estrange Malone said that in 
order that any air service might have the benefits 
of research worthy of the name a very clear division 
of function appeared to be necessary. The depart- 
ment dealing with research should not be required 
to undertake routine testing. The divisions of re- 
search were, broadly, (1) pure scientific research ; 

2) technical research in the form of systematic 
1ueasurement along established lines, and (3) applica- 
tion to.design. The subjects which the three methods 
of research should cover were aerodynamics, including 
aerofoil research, compressed air wing tunnel work, 
stability and full scale work. Another branch should 
be concermed with strength of structure and material, 
and the details of stresses involved in normal flight 
and under extreme conditions, the results of this work 
being checked by full scale measurements and tests. 
Research should also be conducted og power plant, 
including the development both of the present engine 
and of an engine capable of using a fuel of much 
lower flash point. He recognised that research 
workers were hampered by the want of appreciation 
on the part of those who held administrative posts, 
and he welcomed the suggestion of Lieut.-Colonel 
O’Gorman that someone should be in a position 
on the Army Council and the Board of Admiralty 
to represent, first and foremost, the scientific interest 
in aviation. In his opinion the time had come when 
we should appoint scientific attachés at the leading 
embassies. A great deal was heard, he said, about 
standardisation and co-ordination, but we lacked 
any official organisation to help this work, and he 


Low 


less. 


serious consideration. There was a lack of the right 
men in important positions, which seemed to indicate 
a want of understanding on the part of those respon- 
sible for making official appointments. His own idea 
was that to obtain the right men for air research 
work an air corps, similar in character to the Royal 
Corps of Naval Constructors, ought to be brought 
into existence. 

Sir Richard Glazebrook, in replying to the discus- 
sion, said that he was in general agreement with 
Major Low on the question of units employed in 
Great Britain, but it was not possible to introduce 
the metric or any other new system into aero engineer- 
ing as long as the ordinary system was used in general 
engineering, and a recent report indicated that for 
British engineering the British system was the right 
one to adopt. With regard to the scale effect, that 
would be dealt with in a paper which Mr. McKinnon 
Wood was reading before the Congress, and it would 
be shown that it was now possible to work from the 
model to the full seale machine with a considerable 
degree of certainty as to the results which would be 
achieved. The limits of accuracy which could be 
obtained were now fairly well recognised. Complaint 
had been made that the work of Lanchester had not 
received sufficient recognition, but he would point out 
that it was not until Professor Franklin had put the 
Lanchester theory into mathematical form that it 
was possible to attach to it the value of which it 
undoubtedly possessed, or to give to Mr. Lanchester 
all the credit which he deserved. He had heard 
Colonel Malone’s suggestions with much interest, and 
was in full agreement with him. 

Mr. von Baumhauer thanked Mr. Ide for bringing 
forward the statement by Mr. Warner and appreciated 
the suggestions made of fairing the sections. He 
would only desire to add that,if this method were 
adopted, when computing wing sections the same 
give data should be given as it was customary to 
in America, 

Lieutenant-Colonal O'Gorman, in closing the dis- 
cussion, said that the organisation of a Congress of 
the character in which they were participating 
invelved an immense amount of work. What he 
desired to impress on delegates was the necessity, 
if real progress was to be achieved, of following up, 
after the Congress was at an end, the subject in which 
they were all interested, with the same persistance 
and energy as that which had made the holding of the 
Conference possible. 


Licut ALLOYs. 


\ paper by MM. A. M. Portevin and R. de Fleury 
dealt with the use of extra light alloys in aeroplane 
construction. 

Sir Robert Hadfield, who occupied the chair, 
emphasised the importance of the subject and the 
qualifications of the authors for indicating the direc- 
tion in which the search for new alloys possessing the 
necessary qualities should be made. 

Dr. Walter Rosenhain said that his interest in the 
subject arose from the attention which was being 
given to it at the National Physical Laboratory. 
The experimental work on magnesium alloys set out 
in the paper was in general agreement with the 
results reached in similar work at Teddington. It 
was obvious that the use of light alloys was a 
great attraction to the aeronautical engineer, but 
it must not be overlooked that there were very 
serious difficulties in the way of the general use of 
these alloys, particularly the alloys of magnesium. 
He would point out in the first place that the 
strength of these alloys did not exceed 18 tons per 
square inch, and that had to be compared with 
high tensile aluminium alloys which had a tensile 
strength of from 36 tons to 39 tons. The view of the 
authors of the paper was that the strength figure 
was not very important, a view with which he per- 
sonally was in disagreement. One reason for attach- 
ing importance to the maximum strength of the 
material was that the ability of these alloys to resist 
repetition stresses, a quality much desired for 
materials used in aeroplane construction, was pro- 
portional in many cases to the ultimate strength. 
Another serious difficulty in the use of these alloys 
was their liability to corrosion, and magnesium was 
one of those metals which was very subject to corro- 
sion. There was also the question of the cost of 
magnesium alloys, which was very high, and a final 
objection was that they were of an inflammable 
nature, and their use for certain positions, par- 
ticularly in engine construction, involved the 
taking of considerable risks. An interesting point 
arose in connection with the hardening of these 
alloys. The reason for the hardening of aluminium 
and certain other alloys had been ascertained 
and had thrown a great deal of light on the 
problem of hardening in steel. That being so, it was 
probable that a similar hardening process would be 
found in connection with magnesium alloys, and it 
should then be possible to get an improved tensile 
strength more comparable with that of aluminium. 
With regard to the elastic modulus of a material, that 
appeared to be a quality inherent in the basic property 
of the alloy. If a material with a higher elastic 
modulus were necessary, the engineer might be driven 
for that reason alone to employ even heavier metals 
than.those which were being used at the present time. 
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sided over by Sir Richard Glazebrook, at which Mr. 
F. Handley Page presented his paper on “ Slotted 
Wings,” an abstract of which is as follows :— 
“THE SLOTTED WING.” 
By F. Hanpiey Pace. 


The primary object of the slot in the wing is to extend the range 
of angles at which useful lift can be obtained and so increase the 
maximum lift coefficient. Such increases can be obtained on 
aerofoils, such as are commonly termed high speed, as well as 
on high-hft sections. 

Several explanations of the phenomenon have been given. 
According to one theory, the rear edge of the front aerofoil is in 
a region of increased velocity and diminished pressure situated 
over the upper part of the leading edge of the rear aerofoil, whilst 
the reverse state of affairs is the case if the rear aerofoil be con - 

idered. © dered from the point of view of the front aerofoil, 
the air velocity at its rear edge is therefore increased, and con- 
sidered from the point of view of the rear aerofoil below, it is 
diminished. The resultant effec: is that the pressure gradient 
across the wing section is diminished and the tendency for t 
creation of eddy moti duced. In q ©, great 
maximum lift coefficients can be obtained owing to the delay 
in the burbling point of the wing. 

The above considerations do not, however, deal with the 
necessity for @ certain shape and area of slot cross section if the 
cesults are to be obtained. It is evident that if the size of the 
slot were i terial, by i ly ae it io section 
one could arrive at a point where it was practically closed, and 
yet the results were still obtained. This is, of course, in contra- 
diction to the facts, and experiment at present alone can show 
the shape of section necessary to give the best increase in lift 
coefficient. 

The increase in maximum lift is chiefly dependent on the chord 
of the auxiliary aerofoil combined with a good slot form. These 
two points are of the utmost importance and should be placed 
first when applying the slotted wing. It is then possible, after 
having obtained the best aerodynamic result, to modify slightly 
the auxiliary aerofoil and slot form to meet structural conditions. 

To obtain these conditions exhaustive wind channel teste 
should be made, and although it may seem quicker to take the 
result of a given slotted form and modify the slot form and 
auxiliary aerofoil tu suit the case called for, without further tests, 
this is false economy, as in some cases it has meant the destruc- 
tion of the maximum lift obtained. Further, it is not possible 
to make a successful calculation as to the increase in maximum 
lift likely to be obtained. Therefore the quickest and most sure 
procedure is to make channel teste. 

Considerable wind tunnel work on the best form of slot and 
auxiliary aerofoil has been carried out. It has now been found 
that the single surface type of auxiliary aerofoil—-Fig. 1—gives a 
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result equal io, and in some cases better than, one that would be 
termed a thick section—Fig. 2. First, it has the advantage that 
with the slot-closed condition the true basic section is retained, 
so that no increase in drag is brought about. Secondly, it 
obviates the tail adjustment that is pecessary with the swivelling 
form of slot—Fig. 2—due to the backward movement of the 
centre of p © on opening the slot. This movement is prac- 
tically negligible with the single surface type of aerofoil, as the 
forward movement of the auxiliary aerofoil practically compen- 
sates for the backward movement of the centre pressure. 
One very important application of the slotted wing hes in the 
direction of obtaining increased lateral control at the slow speeds 
of landing and taking-off. With the single front slot only, full 
lateral control can, of course, be obtaimed in the ordinary 
manner, there being no diminution of control effect such as is 
encountered when an increase in lift coefficient is obtained by 
the use of the flaps alone. With the slotted flaps, particularly 
with high-lift sections, an increase in rolling moment is obtained 
without @ co omding increase in yawing moment. This 
increase can be of a very high order, in some cases double the 
control usually obtained at large angle of incidence, with very 
little increase in yaw. 
This can be still further improved, if necessary, by differential 
operation of the ailerons, as pro; and carried into eftect by 
Captain De Havilland. Still more important, however, than 
these existing features is the use of the front slot in conjunction 
with the ailerons for the prevention of burbling on the wing 
which is lower and causing the high wing to burble. By the 
manipulation of the slot or parts connected therewith a very big 
rolling moment can be obtained, with an actual decrease in 
yawing moment, compared with existing controls at slow speeds. 
in some cases the yawing moment can actually be negative in 
value. The control feature is a most important one, as adequate 
control at the slow speeds obt is necessary if the full value 
of the increased lift coefficiont is to be obtained. 
The application of the slotted wing to aircraft design needs 
special attention. The extension of the useful angular range 
at which lift can be obtained makes the stalling of the machine a 
matter of great difficulty, and therefore from the safety point of 
view a great improvement. On the other hand, the provision 
of a very big angular moveiment of the fuselage and the necessary 
large grounding angle entails a somewhat higher chassis unless 
slotted flaps are used as well as the front slot. The combination 
of these two enables a high lift coefficient to be obtained without 
greatly increased angular range. 
With the type of slot in which the auxiliary aerofoil is moved 
forward as a whole when it is opened, the centre of pressure 
remains approximately at the same point with slot open and 
closed, and therefore no tail adjustment is necessary. This is a 
most important feature, for at large angles of incidence and 
consequent tail angles, if the centre of pressure moves 
backward, it will be very difficult to get one’s tail down at the 
moment of alighting, or would entail a Jarge amount of elevator 
control to carry it into effect. This, however, is avoided with 
this forwardly moving type of aerofoil. ; 
The simplest method of application that immediately occurs 
is the substitution of an inary type hive with slotted 
wings for those of the ordinary standard type, so that machines 
which are at the present time difficult to id may land more 
slowly and per with greater safety. This does not, however, 
by any means follow. The rudder and elevator are designed for 
the landing speed of the existing machine, and will be moog = 
inadequate if the landing speed is reduced. Each case must 
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desigus to substitute slotted planes for the normal type with a 
retention of the existing performance in regard to the high speed 
and climb, but improvement of the slow speed, if at that speed 
control can be obtained, perhaps, by the use of the combination 
of slotted flap and aileron for lateral control. 

There are two ways in which the slotted wing can be used in 
new designs, one with the same loading as in the normal machine 
te reduce the landing speed and improve the method of alighting, 
the other by increased loading to improve the present perform- 
ance with » given weight per horse-power, maintaining the land- 
ing speed the same by the use of the slot. 

With regard to the first, not only is it possible to reduce con- 
siderably the landing speed with a given ign by the increased 
lift coefticient, but the steeper angle of descent that can be 
obtained permits of machines with slotted wings being landed 
within a much more restricted area. 

Two miuchines have been built, weighing approximately 
6400 Ib., with the same engine installed and of the same span. 
The climb of the slotted wing machine was approximately 
334 per cent. greater and its ceiling 2000ft. higher, though the 
planes had only 80 per cent. of the area of that of the normal 
unslotted wings. two aircraft have the following speeds at 
10,000ft :—Slotted wing machine, 110 miles per hour ; unslotted 
wing mnachine, 100 miles per hour. 

These top speed figures are quoted for a slotted wing machine 
with the swivelling type of slos, which has a higher resistance 
and therefore gives a slower top speed than that of the parallel 
moving type. The conclusion that may therefore be drawn is 
that with an aeroplane of normal landing speed an all-round 
improved performance in top speed, climb and ceiling can be 
obtained by the use of slotted planes, an increased loading being 
obtained mainly by reduction of chord rather than that of span. 

The application of the slot to a design does not present great 
difficulties, but development work in the initial stage necessarily 
takes time in working out the first type. This has now been car- 
ried out, and two views are given in Figs. 1 and 2 of different types. 
The first is that of a parallel movement type as fitted to a D.H. 9 
for experimental » the second a swivelling type. A 
variation of the first, in which the whole auxiliary aerofoil moves 
forward without side movement, has also been worked out and 
put m5o operacion. 

The movement is carried out by a light worm and worm wheel 
operated by rotating a cranked handle at the pilot's cockpit. 
The slot is loft open for getting off, and when the requisite 
height is reached, is closed by rotating the handle. It is then left 
untouched until the pilot is about to alight, when it is again 
opened. The forces acting on the slot are all in the direction 
of ae the slot, so that it is easier to open than to close it. 

The practical question of weight increase with the slot is most 
important. It is best dealt with by stating that in the two 
machines compared above the total weights of the two were 
approximately the same. 


Mr. Von Baumhauer said that while the author 
had given some beautiful tables of pressure and a 
great deal of useful information, he had not attempted 
to explain how the increase of lift was obtained with 
the slotted wing. It would seem, however, that high 
lift was only possible with a highly curved wing. 

Mr. R. V. Southwell said that he had, with others, 
had an opportunity of visiting the Handley Page 
works, and all those who were present on that occa- 
sion were much impressed with the ingenuity with 
which the flap was operated and the completeness 
with which, when the flap was closed, the wing was 
brought back to the normal section. It was a notable 
instance of a device being intreduced with advantage 
into practice before the explanation of the effect 
obtained was forthcoming. Like others, he was 
unable to propound a theory of the slotted wing. On 
the control side, it was not difficult to understand the 
utility of the invention, and that subject would be 
discussed in the paper by Mr. McKinnon Wood. 

Mr. H. P. Glauert put forward a tentative theory of 
the action of the slotted wing. An examination of the 
pressure diagram suggested that an essential feature 
was that on the main aerofoil peak an important 
section on the shoulder was much reduced. Another 
point about the wings was that there was no real im- 
provement at the same angle, but in some way the 
peak of a section of the shoulder of the main aero- 
foil was eut off. A remarkable feature was the 
extreme sensitiveness to the slot shape, but the exact 
border-line between good and bad practice was very 
difficult to ascertain. On the question of stalling he 
was somewhat puzzled. The attaimment of improved 
lift was opposed to better lateral control, and it was 
# question whether to go for increased safety or 
greater lift. 

Mr. MeKinnon Wood said they had tested at Farn- 
borough an aeroplane fitted with the slotted wing, 
and had obtained an increase of lift similar to that 
obtained on the model, and there appeared to be no 
doubt that the slotted wing was an advantage from 
that point of view. 

Captain A. M. Green asked for additional information 
as to the size and other details of the wind channels 
used by Mr. Handley Page. The question of ‘the 
relation of model and full-scale results would be 
solved one day by mathematical investigation, but 
it was necessary that full details of work done should 
be available, and he hoped Mr. Handley Page would 
add these details to his paper in its final form. 

Major Buchanan, on a request from the chairman 
for information, intimated that the slotted wing was 
at present. under test by the Air Ministry, and that 
the results as far as the experiments had gone were 
exceedingly satisfactory. The work which was being 
carried out with full-scale machines was not, however, 
yet completed. 

Sir Richard Glazebrook expressed his apprecia- 
tion of the paper. The contribution was one which gave 
tood for a good deal of thought. He was personally 
rauch interested in the results shown in Figs. 16, 17 
and 18, and the work which had been carried out at 
Gé6ttingen by Dr. Lachman might throw additional 
light on the question of the lift coefficient with slotted 
wings. The latter part of the paper suggested that 
the lift ratio might be improved by the use of two 
slots, and those who visited the works of Messrs. 
Handley Page would have an opportunity of learning 


machine with a slotted wing might be seen in flight 
at the Royal Air Force pageant on Saturday. 

Mr. Handley Page, in replying to the discussion, 
expressed his gratification that the machine tested 
by the Air Ministry had, as far as experiments had 
gone, given satisfactory results. Reference had been 
made to the question of stalling. It seemed obvious 
that in getting the additional lift there must be some 
loss of control, but actual practical experience of 
flying machines with slotted wings was that as the 
higher angle was reached it became more and more 
difficult to get the tail plane down to the angle at 
which the maximum lift could be ‘obtained. The 
pilot who had done most of the test work reported 
that with a certain machine flying at 40 or 45 miles 
an hour, if an attempt was made to reduce the speed, 
there was a moment of uncertainty. Captain Green 
had raised a question as to the size of the channel 
used in his—-Mr. Handley Page’s—experiments. In 
reply, he would inform Captain Green that it was 
only 4ft. square, and the speed used only 40ft. per 
second. He would rather have had a larger channel, 
but the results obtained were comparable with those 
obtained elsewhere, including the National Physical 
Laboratory and Géttingen. Something had been 
said as to the absence of a satisfactory theory, but 
the point was that the device had given good results. 
He had been asked whether the slotted wing was 
applicable to all types of machines. His reply was 
in the affirmative, and his opinion that the sooner 
this auxiliary was adopted the better. 

Another section met under the chairmanship of 
Sir Henry White-Smith. 

Two papers were down for discussion, one by Mr. 
C. le Maistre on “ Aircraft Standardisation,” and one 
by Colonel C. Grard dealing with the same subject. 

After a brief discussion of the points raised in these 
contributions, Mr. le Maistre proposed the following 
resolution :—** That this International Air Congress, 
assembled in London in June, 1923, invites the Inter- 
national Convention of Air Navigation to consider 
the advisability of setting up a Permanent Inter- 
national Commission for the standardisation of air- 
craft materials and component parts, and for this 
purpose delegates from the various standards organi- 
sations should be asked to make a report on the sub- 
ject.” Mr. Grard seconded the resolution, which 
was unanimously carried. 

A paper on “ Air-screw Research in Great Britain” 
was read by Mr. H. C. Watts. 

“ AIRSCREW RESEARCH IN GREAT BRITAIN.” 

By H. C. 

I have been asked to give to this‘Conference an outline of the 
research on airscrews which is being or is proposed to be carried 
out in this country. I am asked to do so because I am the 
chairman of the panel appointed by the Aeronautical Research 
Committee of this country to follow and, if necessary, to initiate 
research on airscrews, and not because I have taken part in the 
actual work involved. 

Much research was carried out during the war period to which 
brief reference should be made. Stanton established the experi- 
mental accuracy of Froude’s assumption that the thrust of an 
airscrew was equal to the difference of total head of the slip- 
stream before and after the airscrew disc, and thus justified a 
useful means, not only of measuring the total thrust of an air- 
screw, but also of obtaining the thrust grading along the blade. 
Pannell investigated the flow pattern round a typical airscrew. 
Fage, Riach and others developed the current inflow theory. 
A few experiments were carried out on the mutual interference 
between an airscrew and the body before or behind it and on 
the effect of the number and widths of the constituent blades. 
At the Royal Aircraft Establishment Griffiths did valuable work 
on the torsional deformation of blades under load. Mackinnon 
Wood carried out what is known as the cascade experiments, 
an atiempt to develop a theory based on the conception that the 
airscrew blades were equivalent to an infinite series of negatively 
staggered aerofoils. A commencement was also made by 
Lynam on the investigation of the effect of high tip speeds. 

Thus much valuable research was done, but the very circum- 
stances of the time caused it to be spasmodic and unorganised. 
It aimed at giving answers to immediate and urgent questions, 
and in the circumstances it was justified. The close of the war 
made it possible and desirable to consider a more fundamental 
and consecutive scheme of research, and the panel of which I 
have the honour to be chairman was appointed to initiate and 
follow such research. One of the weaknesses of our war research 
was that the various items of research were carried out on 
different airscrews having no definite relation to each other, 
thus making it difficult, if not impossible. to co-ordinate the 
research and to inake generalisations. To eliminate this weak- 
ness in future research it was necessary to lay down as a funda- 
mental principle that as far as possible all research work should 
be done on airscrews having a known and definite relation to 
each other. The panel therefore did what had already been done 
by M. Eiftel in France and Dr. Durand in the United States ; 
it designed a family of airscrews. 

I think that in doing this later than other countries it gave us 
some advantages. Such researches as had already heen carried 
out and the experience gained in full-scale design made it possible 
for us to eliminate many of the variables in airscrew design. We 
felt justified from our experience in laying down :— 

(2) A standard aerofoil section suitable for airscrew design, 
# section of which we could with some confidence say was not 
likely to prove greatly inferior to any which in the future might 
be discovered. 

(6) A standard blade shape or plan form. We decided to 
tse a shape which had already become almost a universal stan- 
dard, that is, one which tapered towards the tip of the blade. 
We argued that other things being equal, an airscrew with 
tapering blades must have @ larger diameter than one with 
approximately rectangular shape, and that the inflow velocity 
would therefore be smaller. Also that the region of high slip- 
stream velocity would be further from the body, so that any 
interference with the body placed behind the airscraw would 
be reduced. ; 

(c) A standard variation of blade thickness along its length. 
In addition, it was decided to’ make each airscrew of the 
family of cofistant yeometrical pitch. Finally, we had to specify 
the position of the blade relative to the plane of rotation, and it 
was decided to arrange the outer blade sections so that the 
middle points of the chords were on a straight line normal to 
the axis of rotation, since Griffiths had already shown in. his 
various researches that such an arrangement gave a blade as 
far as possible free from twist. Having laid down these standards 
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more about’ this device, while it was hoped that a 





arid thus eliminated many variables, the variables left were 


pitch, aspect ratio and number of blades. Various families wor, 
designed to investigate the effect of varying these over a wid, 
range. In all twenty-six different airscrews were made an; 
tested. 

The author then proceeded to review briefly some of the resy|; 
obtained by experiment from the screws. These results wi|/ 
shortly be published in full in a National Physical Laborator, 
paper. Dr. Watts conclnded with a brief reference to theoretic. | 
investigations. One of our principal reasons, he said, in carrying 
out this experimental research work was to provide data over 4 
wide range and in a coniplete and accurate form for the purpos. 
of checking any theory which had been or might in the futur 
be advanced. To this end the aerofoil sections used in tly 
design of the airscrews of the family have all been tested for t}, 
usual characteristics. 

he airscrew theory in use in this country is the combination « 
two independent lines of attack. The first and earlier, that 

on a consideration of the momentum and energy generate 
in the slipstream, and the second, originally suggested by 
Froude and developed by Drzeweicki and others, based on the 
behaviour of the aerofoil elements forming the airscrew blade~ 

As regards airscrews as opposed to marine screws, the blac 
element theory alone was in use before and in the early days «i 
the war. It is sufficiently well known to obviate the nevcessit, 
of my describing it here. The theory took no accourt of the dis 
turbance of the flow over a blade due to neighbouring black 
and it was usual to determine the characteristics of the aerofoi! 
elements from tests of rectangular aerofoils of aspect ratio 6 
This aspect ratio was simply chosen because it was convenient 
There was no scientific justification for taking 6 any more tha), 
any other number. In spite of its limitations the theory gav: 
remarkably good results in the hands of experienced designer. 

The earlier theory used extensively in marine work is usual), 
associated with the names of Rankine and Froude. In th: 
theory the thrus: on the airscrew is deduced from the rate «( 
generation of momentum in the slipstream, and it is shown tha: 
one half of the increased axial velocity caused by the thrust 
takes place in front of the airscrew disc. The theory ignores the 
rotational motion in the stream due to the torque and also the 
periodicity of the flow due to the use of a finite number of 
blades. 

What is known as the current intlow theory is @ combination 
of these two theories. It has been developed by Fage, Bothezat , 
Riach and others, and is set forth in great detail by Bairstow 
in his * Applied Aerodynamies.’’ The combination was frankly 
empirical and has, in my opinion, po very sound scientific 
justification. It originally assumed that the axial velocity 
through the airscrew disc is equal to the translational speed of 
the airscrew plus one half of the axial velocity generated by the 
thrust. It assumed that a portion of the rotational inflow alsu 
took place in front of the airscrew disc, an assumption which 
Taylor has since shown to be untenable. 

t was also not possible to justify taking account of tlw 
Froude inflow since as regards an individual blade element this 
inflow had implicity already been taken into account by usin, 
aerofoil characteristics measured on aerofoils of finite aspect 
ratio in the wind channels. There was, however, a certain inflow 
to be taken into account due to the mutual blade interference, 
and it was found finally that to make the “ inflow "’ theory agree 
with actual measured resulta it was necessary to reduce the 
* inflow " factor from one half to one third or even one quarter. 

We had hardly started on the programme I have been descrih- 
ing when a new modification of the usual airscrew theories was 
enunciated by Mr. H. Glavert. Glauert has reviewed the whole 
basis of airscrew theory in the light of the circulation and vortex 
theory of aerofoils developed by Prandtl and other writers, and 
has developed a theory which, in form and method of application, 
very closely resembles the current “inflow "’ or combined theory, 
but which differs from it in fundamental ideas. 

The most important conclusion obtained by Glauert is that 
the aerofoil characteristics to be used in the various formula 
should be those corresponding to infinite aspect ratio or two 
dimensional flow. He shows that this removes the discrepancy 
between the theoretical and empirical interference flows which 
was the weak point of the current inflow theory, and in hi. 
revised theory it is possible to abandon the empirical “ inflow " 
factor of one-third or one-fourth and to use the theoretical value 
of half. This theory is being checked against the experimenta! 
results from the family. The work is not yet complete, but 
sufficient work has been done to say that the theory gives good 
agreement not only with experimertal measurement of total 
thrust and torque, but also with the experimental thrust grading 
curves. , 

Whilst I cannot say that it is wholly accepted in this country, 
it is at least correct to say that it is the theory most widely 
discussed and which is most used for design and for the analysis 
of experimental results. 

In the course of a brief discussion, Mr. A. Fage 
said that the air-screw theory had now been placed 
on @ sound foundation. The weakness of the air- 
flow theory was now beginning to be recognised, but 
it was also necessary to state that it was impossible to 
fix the limits of application of the Glauert theory 
without further research work. A good deal of work 
on air-screws was being done at the National Physical 
Laboratory, and a study of the results of the tests 
which have been carried out justified certain generali- 
sations. 

Brigadier-General Bagnall-Wild, who occupied the 
chair at this meeting, in thanking the author for his 
contribution, emphasised the need for further full- 
scale work. It was desirable that means should be 
devised so that the pilot could rotate the blades during 
flight, in order that data derived from service con- 
ditions as to maximum efficiency could be obtained. 
Tuesday was devoted to visits to aeronautical 
centres. The programme included an inspection of 
the Roval Aircraft Establishment, Farnborough ; 
No. 1 Group Headquarters of the Royal Air Force, 
Kenley ; R.A.F. Medical Research Laboratory. 
Hampstead; and the aeroplane works of Handley 
Page, Limited, and of the de Haviland Aircraft Com- 
pany, Limited. The instrument and accessory works 
of Triplex Safety Glass Company, Limited, S. Smith 
and Sons, Limited, Titanine, Limited (manufac- 
turers of aeroplane dope), and the Robin Hood Engi- 
neering Works, Limited, were also inspected. 

On Monday evening a reception was held by the 
President. of the Congress, the Duke of York, at the 
Hotel Victoria, on Wednesday evening a reception 
was held by the Lord Mayor at the Mansion House, 
and on Thursday the members were received at 
Hampden House by the Duchess of Sutherland. 
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by Messrs. G. M. Clark and Partner to erect a new power 
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A Seven-Day Journal. 


The Government and Shipbuilding. 
‘Tue conditions under which the Government 
agreed, a short time ago, to guarantee the interest 
and repayment of a loan to be raised by the Royal 
Mail Steam Packet Company for the building of three 
arge continue to excite attention in 
ertain quarters. The guarantee was given under thy 
rade Facilities Act, and as the object of that measure 
vas to provide some relief to unemployment, the 
ition of the company in placing the orders for the 
vessels at Belfast will, according to some, defeat 
the intention of the Act, so far, at least, as this country 


new vessels, 


= concerned. 
eply to a question in Parliament, stated that on 
May 2Ist the number of unemployed shipbuilding 
uid engineering workers in the Clyde area amounted 


59,414, and that the unemployment benefit paid | 


them was about £35,000 per week. On the same date 
Belfast there were 8410 unemployed shipbuilding 
mal engineering workers. The suggestion was made 
at the Government should intervene with a view 
securing the Royal Mail Company's contracts 
being placed on the Clyde, but the Government 
lenied its authority to do so. On the same day 
the Financial to the Treasury 
interrogated on the subject. In his reply he made 
it clear that the sum of money covered by the 
yuarantee, £2,300,000, would be expended 
on the purchase of materials required for the vessels 
which would be manufactured im this country, and 
that the actual construction work at Belfast would 
involve an additional sum of £700,000, to which the 
guarantee did not extend. The Government, it 
held, could not direct the company where it 
was to have its ships built, nor if it endeavoured to 
do so, would it in any way increase employment in 
this country. 


Secretary was also 


some 


Was 


Our Increased Air Force. 


On Tuesday, in the House of Commons, the Prime 
Minister important statement revealing 
the Government's intentions regarding the future 
development of the Royal Air Force. At present 
the foree for home defence consists of eighteen 
squadrons. It is proposed to add thirty-four squadrons 
tv this figure, bringing the total up to fifty-two, 
representing, presumably, over 800 machines. This 
intended, in Mr. Baldwin's words, to be 
* of sufficient strength adequately to protect us against 
air attack by the strongest air force within striking 
distance of this country.” It is to be organised 
partly on a regular, permanent basis, and partly 
on @ Territorial or reserve basis, and will make full 
use of civilian labour and facilities. The expenditure 
involved this year in connection with this expansion 
of our aerial strength is estimated to be about half 
* million sterling. In a normal year, expected to 
be reached in about three years’ time, it will amount 
to about 5} million. The question of separating 
the air forces operating with the Navy from the 
control of the Air Ministry was raised after Mr. 
Baldwin had made his remarks, but it was announced 
by the Secretary for Air that no statement could be 
inade with regard to it for a week or two. 
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The Boilermakers’ Dispute. 


"ne conference held in London last Friday be 
(ween representatives of the Shipbuilding Employers’ 
Kederation and the Boilermakers’ Society broke up 
in the afternoon without a settlement of the dispute 
having been reached. No further conference was 
arranged, so that the position remains one of dead- 
lock, It is understood that the Society is now con- 
sidering the question of taking another ballot of 
its members as provided, in such circumstances, 
by its rules. 


Manganese Ore in the Highlands. 


In the Journal for June 16th last year we referred 
to the discovery of manganese ore at Dalroy, near 
Culloden Moor Station on the Highland Railway. 
Some additional and more precise information con- 
cerning the deposit is given in the third revised 
edition recently issued of the Geological Survey’s 
Memoir on the tungsten and manganese ores of 
Great Britain. The section naturally exposed in 
the Dalroy burn shows a bed of manganese ore 
ranging from a few inches to 6ft. in thickness, and 
overlain by 20ft. of conglomerate. Fifty yards away 
a trial pit showed 4ft. of surface deposits, 20ft. of 
conglomerate, 7ft. of dark manganese ore, 4}ft. of 
breccia, with a matrix of black oxide of manganese, 
and 8ft. of red hematite ore with schist below. The 
manganese ore on analysis was found to contain 
nearly 66 per cent. of manganese dioxide, 7 per cent. 
of manganese oxide, about 7 per cent. of barium 
oxide, and 4 per cent. of ferric oxide. About half an 
acre of ore has been proved, representing, at an 
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average thickness of 6ft., some 10,000 tons. Local 


| information suggests that the deposit is fairly wide 
| spread, but the geologists suggest that there is a 








strong probability of its being of a pockety nature. 
Under the impetus of the war the output of manganese 
ore from mines in this country rose to over 17,000 
tons a year, but as our total unports, principally from 
British India, are in the neighbourhood of 400,000 
tons per annum, the home production represents less 
than 5 per cent, of our requirements. All the Cornish 
and Devon mines are now apparently idle, the only 
mines active to-day being in Merioneth and Car- 
narvonshire, 


Boosters for Locomotives. 


illustrated and de 
** booster applied to the idle 
trailing axle of a 2-8-2--Mikado—type 
tive on the Michigan Central Railroad. One hundred 
and ninety of engines so fitted had, it was 
stated, been recently ordered by that railway. We 
understand that the London and North-Eastern 
Railway is about to fit a booster on 
“ Atlantic ” passenger engines working from King’s 
The booster is a small separate steam engine 
driving on to an otherwise idle axle and is called 


IN our issue of April 20th, we 


scribed a form of 


locomo- 


these 


one of its 


Cross. 


into use when it is desired to augment the draw- 
bar pull at low speeds. In the case of a 4-4-2 
({merican engine, of which particulars were given 


in the article referred to, the booster at starting in 
creased the draw-bar pull about 36 per cent. and 
was automatically cut out when the speed rose to 
23 miles an hour. The idea is far from being new. 
An example of a locomotive fitted with a booster 
was shown at the Paris Exhibition in 1900, while 
in our issue of May llth this year we published a 
letter from Beyer, Peacock and Co., Limited, accom- 
panied by an engraving illustrating a locomotive 
with an auxiliary steam bogie engine which that firm 
constructed in 1865. 


The L.C.C, Tramways. 


ACCORDING to a report of the Highways Comunittee 
of the London County Council, which was submitted 
on Tuesday last, the working of the Council’s tram- 
way undertaking for the year ended March 31st last 
showed a surplus balance of something like £200,000. 
Such a result, coming after so many years of deficits, 
is most startling, and the publication of the detailed 
figures showing how it has come about will be awaited 
with interest. There is all the more reason for sur- 
prise since it is specifically stated that, during the 
period covered by the accounts, the whole of the 
cost of renewals was charged to maintenance account. 
During the preceding three years half the cost of 
renewals was, by permission of the Treasury, charged 
to capital account. For the current year the Com- 
mittee does not look for quite such a big surplus, 
but it is sufficiently optimistic to anticipate that 
after all charges are met there will be a balance on 
the right side of £78,617. 


The First Cabin Motor Lifeboat. — 


DvuRING recent years there has been a movement 
in the direction of the provision of cabin accommoda- 
tion on lifeboats, and the first motor lifeboat with a 
cabin has now been completed by the Royal National 
Lifeboat Institution. She marks a new type, termed 
the Watson cabin type, and has a length of 45ft., 
with a beam of 12ft. 6in. The small cabin forward 
will hold about twelve persons in comfort, while 
she is also equipped with a well or cockpit aft. With 
these exceptions the boat and her machinery installa- 
tion are similar to the Penlee motor lifeboat, which 
was described in THz ENnGrINgER of December 22nd 
last. The new boat left the yard of her builders 
—J.S. White and Co., Limited, Cowes—on Wednes- 
day, and is due to arrive in the Thames to-day 
(Friday). After a demonstration she will proceed 
to Chelsea to take part in the meeting of the British 
Motor Boat Club on Chelsea Reach on Saturday. 
The Institution has also under construction a 60ft. 
twin-screw cabin boat of the Barnett type, which 
will be fitted with two of the new 90 horse-power 
engines and should be completed towards the end 
of the present year. This boat, we believe, will be 
the largest lifeboat in the world, and will be stationed 
in the Mersey. - 


The National Physical Laboratory. 


Ox Wednesday last, the 27th inst., the annual 
inspection of the National Physical Laboratory at 
Teddington took place, and a large company of 
guests was received by the chairman of the General 
Board, Sir Charles Sherrington, President of the 
Royal Society, Sir Arthur Schuster, and the Director 
of the Laboratory, Sir Joseph E. Petavel. In view 
of the meetings of the International Air Congress, 





it was not surprising to notice that the work which 
has been done by the Department of Aerodynamics 
came in for a good deal of attention. In the large 
duplex wind tunnel, a one-fifth full size model aero- 
plane was shown with a 1} horse-power electric 
motor driving its air screw. This equipment is used 
for investigation of the effect of the slip stream 
on the behaviour of a machine. Other experimental 
work in progress is devoted to the analysis of stresses 
imposed upon the hull of an airship in turning, and 
also to the investigation of the airflow in the vicinity 
of a propeller. Since the war the experimental work 
carried out at the William Froude National Tank 
has contributed much towards the solving of various 
problems which confront the naval architect and 
shipbuilder, and at the present time research on the 
reason for steering-gear failures is bemg carried 
on. In the experiments made it will be sought to 
throw light on the stressing of the rudder when, 
either by accident or in case of emergency, the rudder 
is put hard over while the vessel is moving at a high 
speed. In the Metrology Department, two measuring 
machines were shown which have been designed and 
made at the Laboratory and have a degree of accuracy 
corresponding to one-millionth part of an inch. 


The Liner Leviathan. 


THE reconditioned liner, the Leviathan, belonging 
to the United States Shipping Board, ran her trials 
at the end of last week, and it is stated that she 
has established a new liner record for speed on trial 
by steaming for twenty-five hours at an average 
speed of 27.48 knots. In this connection, it may 
be remembered that, as announced in the Journal 
of May 5th of last vear, the world’s liner speed record 
for the Atlantic crossing is held by the Cunarder 
Mauretania, which on her western voyage ending 
at Southampton on May Ist, 1922, made the port- 
to-port voyage at an average speed of 25.14 knots, 
and for a time on the day before her arrival touched 
a speed of 27.50 knots. The Leviathan is expected 
to arrive at Southampton about the 10th of next 
month, and a berth is being specially prepared for 


her. Her performance on the occasion of her first 
crossing will be awaited with interest. We note 
that the owners of the reconstructed Leviathan 


now claim that they possess the largest ship in the 
world. This claim is based on the new gross tonnage 
after alteration, which is said to be 59,956 tons, 
as compared with the 56,551 tons of the White Star 
liner Majestic. According to Dr. E. Foerster, the 
designer of these ships, when the latter ship was 
projected, the Hamburg-America Company was 
desirous of possessing the largest ship afloat, and 
the increase in size was obtained by adding two 
frame spaces amidships to the Vaterland dosign. 
The Majestic has, therefore, a total length of 956it., 
as compared with the Leviathan’s 950ft. With 
practically equal breadth and depths, there is no 
doubt that, from the point of view of overall measure- 
ment, the Majestic is the larger ship. 


Sixty Years Ago. 


LN our issue of June 26th, 1863, an account appeared 
of the progress of the Suez Canal works by a traveller 
who had recently traversed the line of the proposed 
canal from the Mediterranean to the Red Sea. Across 
the narrowest part of the isthmus, a distance of 100 
miles, the line of the canal had been traced and partly 
excavated, and at the northern extremity a town was 
rapidly rising, to which the Canal Company had given 
the name Port Said Pasha, after the late Viceroy. 
It was expected that the work would be completed 
in about five years’ time, if there were no political 
complications. At that date the labour employed 
was supplied by the Viceroy, and although the com- 
pany paid liberally for the services of the fellaheen, 
the natives were practically forced to give their 
services in quota of about 20,000 per month. As is 
well known, this system was shortly afterwards 
abandoned, and in accordance with the result 
of the arbitration of the Emperor of the French, the 
Egyptian Viceroy, Ismail, paid the Canal Company 
£3,800,000 by way of compensation for the with- 
drawal of forced labour and other privileges granted 
to it by his brother Said Pasha. The Canal was 
completed by European labour, and was opened in 
1870. In a note we recorded some facts recently 
brought to light, which pointed to James Watt having 
experimented in the making of photographic pictures 
as far back as 1791. Pictures had been discovered, 
one of them representing Watt's house at Soho, on 
the back of one of which was an inscription in his own 
handwriting identifying it as his production. The 
pictures were some on metal and some on coarse 
paper, and were stated by experts to be genuine photo- 
graphs, although produced probably with materials 
altogether different from any in use in 1863. The 
photographs were at that date in the Patent Museum 
at South Kensington, 
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Some Recent Developments in 
Hardness Testing. 


By EDWARD G. HERBERT, B.Sc. 


A REVIEW of results obtained with the Herbert 

pendulum ”’ hardness tester* suggests that it is now 
necessary to attempt a preliminary analysis of the 
group of qualities generally comprised under the 
term hardness, and as this attempt involves creating 
new nomenclature, it seems desirable to invite dis- 
cussion and criticism at an early stage in order to 
avoid confusion later on. 


where B is the Brinell and T the “ time ’”’ hardness 
number. 

On hardened steel, and generally on substances 
having a Brinell hardness number above 333, i.e., 
on substances characterised by elasticity rather than 
plasticity, the square formula no longer holds, but the 
Brinell number is simply 10 times the “ time ” hard- 
ness number. In this formula the convenient factor 
10 must be regarded as a pure coincidence. The 
time of swing of the pendulum depends on its moment 
of inertia, and therefore on its shape, which was 
designed without reference to the Brinell test. 

The reason for the correspondence between the 
Brinell hardness number and the first power of the 






























































































































































The most familiar manifestation of hardness is “time” hardness number on hard materials can only 
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DIAGRAM OF TIME HARDNESS AND SCALE HARDNESS NUMBERS 


resistance to indentation. This quality it is proposed 
to call “ indentation hardness.’’ It is the hardness 
measured by the Brinell test and by the Herbert 
pendulum “time test.’’ In each case an indentation 
is made by a ball and the hardness is measured by the 
diameter of the impression, either directly with a 
microscope, or indirectly by the time of swing of the 
pendulum, taken with a stop watch. 

There however, one fundamental difference 
between the two tests. The pendulum measures the 
indentation while the load is on. The Brinell micro- 
scope measures it after the load has been removed. 

What this difference may involve can be under- 
stood by considering an extreme case. Suppose a 
Brinell test is made—with suitable light load—on wax 
and on rubber. The test would show the wax very 
soft and the rubber infinitely hard, the diameter of the 
impression being zero. With the pendulum, tests on 
rubber are perfectly practicable, and accord well 
with results obtained with the indentation needle. 
It is, of course, necessary to substitute a special test- 
ing point for the 1 mm. ball. 

This illustration brings us to the point that inden- 
tation hardness is of two kinds, which may exist 
separately, but generally are both present in propor- 
tions varying greatly with different materials. It 
is proposed to call them elastic indentation hardness 
and plastic indentation hardness. 

Of these factors, the latter only is measured by the 
Brinel] test. The pendulum measures both, but the 
‘time test’’ does not distinguish between them. 
As, however, the behaviour of the pendulum is some- 
what different on elastic and plastic substances of 
imilar, total, indentation hardness, the latter having 
a greater damping effect on the oscillations, it is 
hoped that a means of separating them may be found 
by observing the amplitude of successive oscillations 
or otherwise. 

In this connection the empirical formule for con 
verting pendulum “time” hardness numbers into 
Brinell hardness numbers have significance. 
The Brinell hardness number is a function of the 
area of the impression. The pendulum measures the 
diameter of the impression in the direction of swing, 
but certainly does not measure the area. It would 
therefore be reasonable to expect that any numerical 
correspondence between the two tests would exist 
between the time’’ hardness number and the 
diameter of the Brinell impression or between the 


Is, 


some 


“time” hardness number squared and the Brinell 
hardness number. And this is what is actually found, 
but only on the plastic materials. The actual 


relationship is 


B= .3T?, 


* Jilustrated and described in Tor Exotneer for April 13th, 
1923. 


be found by working out the mathematical theory 
of the pendulum “time ”’ test. This has not yet been 
done, but as a first step towards it the curvature of 
the impression is undergoing investigation. 

The pendulum “scale ”’ test is of a different order. 
In this test the pendulum is placed on the specimen, 
making an indentation, and is tilted by hand till the 
bubble comes to zero. The effect of tilting is to 
elongate the impression made by the weight of the 
instrument. The pendulum is then released, and in 
swinging under the influence of gravity, causes the 
ball to roll back along the groove so formed. The 
‘““seale’’ hardness number is the position of the 
bubble on the scale at the end of the first swing. 

It will be seen that this test is not purely a measure 


because it cannot be penetrated by the tool. It has 
high indentation hardness. Manganese steel has low 
indentation hardness and is easily penetrated, but 
cannot be worked because of its resistance to flow. 
It is proposed to adopt two new terms to distinguish 
these qualities, viz.:_—*‘ Work hardness ”’ or resistance 
to working, a composite quality consisting of (1) 
resistance to penetration by the tool (indentation 
hardness), and (2) resistance to flow, or “ flow 
hardness.” 

Let S be the scale hardness number and w the work 
hardness which it measures; T the time hardness 


number and ¢ the indentation hardness which it 
measures, Then if f represents flow hardness— 
Ss wai f; 
but T b 
ae Ss ’ xf 
Iherefore , = =  f. 
I ‘ t . 


That is to 
dividing the scale hardness number by 
hardness number measures flow hardness. 

To summarise the tentative theory just set forth, 
it seems possible to identify five distinct kinds of 
hardness, of which two are complex and three simple. 


say, the scale;time ratio obtained by 
the time 


(1) Compound Indentation Hardness, measured 
by the pendulum time test, a composite quality, 
comprising 

(1a) Plastic Indentation 
by the Brinell test, and 

(lp) Elastic Indentation Hardness, measured 
by the pendulum time test on glass, rubber and 
the hardest steels, but otherwise not yet isolated. 


Hardness, 


measured 


(2) Work Hardness, or resistance to working 
with a tool, measured by the pendulum scale 
test, a composite quality, comprising 

Indentation Hardness as above, and 

(2a) Flow Hardness, resistance to flow, 

measured by the pendulum scale/time ratio. 


Resistance to abrasion, though highly important, 
cannot be regarded as a kind of hardness. Apparently 
it is not an inherent property of any material, but 
varies with the character of the abrading body. 

The significance of these relations is shown by the 
accompanying diagram, giving the time and scale 
hardness numbers of materials from pure tin to plate 
glass. The specimens are placed in the order of their 
indentation hardness, as measured by the Brinell 
and pendulum time tests. Brinell tests were not 
made on specimens 1, 2, 3, 9 and 12, for obvious 
reasons. 

It will be seen that on hardened steels 2 to 11 the 
work hardness generally follows the indentation hard- 
ness, the flow hardness gradually increasing as the 
steel becomes softer. An important exception is the 
hard-drawn piano wire No. 9. This material shows a 
lower indentation hardness than the heat-hardened 
steel No. 8, but a considerably higher work hardness, 
due to its higher flow hardness. It might perhaps be 
anticipated that a material hardened by cold working 
would show a greater resistance to flow than one 
hardened by heat treatment, and this relation has 
generally been found. It is thought to be of great 
importance to have a ready means of distinguishing 
between the hardness produced by cold working and 
by heat treatment respectively, a distinction which 
no indentation test is capable of making. 





HERBERT HARDNESS TESTER- 


of indentation. The ball is, in effect, a tool working 
the material. If the material is easily worked, the 
ball pushes a comparatively large wave of material 
in front of it and soon exhausts the energy of the 
pendulum, giving a low reading. If the material 1s 
refractory, the ball tends to roll on its surface, doing 
less work and therefore giving a longer swing and a 
higher reading. The “ scale ” test therefore measures 

workebility,”’ or, rather, its inverse, which it is 
proposed to call © work hardness.” 

The resistance which any material offers to working 
with a tool depends on two factors, which all metals 
possess in different degrees and varying proportions. 
First, resistance to penetration by the tool ; secondly, 
resistance to flow. Thus a hard steel cannot be worked 





-TIME 


AND SCALE TEST INDENTATIONS 


Manganese steel No. 15 has an indentation hardness 
only equal to that of soft cast iron No. 14, but owing 
to its exceptionally high flow hardness, its work hard- 
ness approaches that of hardened die steel No. 11. 
Mild steel No. 21 combines low indentation hardness 
with low flow hardness, and therefore has low work 
hardness. Copper, brass, zinc, aluminium and tin 
have very low work hardness figures, and this fact 
is seen to be due rather to their low flow hardness 
than to specially low indentation hardness. 

An example will show the impossibility of correctly 
judging the hardness of a material by indentation 
alone. A cast steel gear blank was apparently soft 
—it gave a low Brinell number—but could not be 
cut owing to the tearing of the metal. Tested with 
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the pendulum, it gave the following results :—Time 
indentation hardness), 22 (= Brinell 144); scale 
‘work hardness), 42; S/T (flow hardness), 1.9, or 
almost equal to that of manganese steel. Owing to 
its low indentation hardness, it was easily pene- 





tons tare and bogie wagons of up to 40 tons capacity, 
which practically gives a three-fold increase to the leverage 
of the vacuum brake. 

It is sometimes impossible, with the vacuum brake, 
the necessary pressure on the brake blocks 


to obtain 


pull-rod of 3*#/, against a take-up leverage of 20 to 18. 

This compound lever is a patented arrangement belong- 
ing to the Monarch Door Controller Co,, of 7, Victoria 
street, S.W. 1, to which we are indebted for an oppor 
tunity also to describe that company’s “ Little Giant ’ 
































FIG. 1-—DEVICE 


trated by the tool, but its flow hardness was so great 
that a smooth cut could not be obtained. 

The author wishes to acknowledge his indebtedness 
to Mr. Dempster Smith and Mr, I. Hey, of the Man- 
chester College of Technology, for ungrudging assist- 
ance in the physical testing of the specimens referred 
to, and to the Research Department of the Metro- 
politan-Vickers Company, Manchester, for making 
microphotographs of impressions. 


Increased Brake Power for 
Passenger and Freight Vehicles. 


Iw the discussion at the Institution of Civil Engineers 
on the paper of Sir Henry Fowler and Mr. Gresley on the 
vacuum brake applied to long freight trains, which took 
place in Jenuary of last year, mention was made 
of a compound lever arrangement used on the bogie 



































FOR INCREASING BRAKE LEVERAGE 


without using an unduly large, or more than one, cylinder ; 
alternatively using a very large multiplying ratio in the 
levers, necessitating a constant adjustment of the brake 
blocks in order to prevent the piston in the brass cylinder 
reaching the bottom of its stroke before the full applica 
tion of the brake blocks has been attained. This inven- 
tion not only obviates the use of more than one cylinder, 
but also removes the necessity for constant brake block 
adjustment. 

Keyed to the rocking shaft A is a lever B, the outer 
end, B 1, of which rests on the spring C. Lever B carries 
a pin D, to which is attached the slotted lever E coupled 
at the outer end to the rod F of the vacuum cylinder. 
Lever E has a pin G, which carries the pawl H, engaging 
with the quadrant J, the outer end of which has teeth 
that engage with the fixed steel rack K. Upon pawl H 
rests the cup head of the bolt passing through the spring 
C. When the vacuum is released and the piston F rises, 
it lifts lever E, pawl H, spring C, lever B, and quadrant 
J, and the brake blocks are pressed against the wheels 
with a leverage of 20 to 18. The teeth ofjthe quadrant 
J, meshing with those on the rack K, cause the former 
to turn rapidly. As soon as the blocks are hard on, lever 


B tends to remain stationary and the further rise of 
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brake lever for high capacity freight wagons. This is 
a development which has arisen out of the necessity for 
greater hand-worked brake power on these wagons, 
the carrying capacity of which has increased and the tare 
weight has become correspondingly higher; but, as the 
leverage has only been increased from 21 to 1 in 8-ton, 
10-ton and 12-ton wagons to 25 to 1 for 15-ton and 30 
to 1 for 20-ton, the percentage of power to load has fallen 
from 10 per cent. in an 8-ton wagon to 7 per cent. in a 
20-ton 

It is not practicable to obtain an adequate leverage 
with an ordinary brake-lever; the handle not long 
enough nor the guides in which the lever works deep 
enough. Given @ clearance of }in. for the brake block, 
and allowing for slack in the pinholes of the lever and 
brake blocks, and other parts being worn, the lever may 
require a travel of 8in. or 9in. down the rack ta obtain 
sufficient pressure, and if the brake rigging be loose or 
otherwise elastic, the lever may be at the bottom of the 
rack and yet not give enough pressure. 

Screw brakes with hand levers have been employed 
to meet these deficiencies, but they have introduced a 
new objection, owing to the fact that to actuate the brakes 
the screw on one side of the wagon turns in one direction 
and that on the other side of the wagon in the opposite 
direction. Consequently, a shunter first must see whether 
he has to turn the screw clockwise or anti-clockwise ; 
otherwise, in the dark, he may be releasing the brake 
instead of applying it. Moreover, a screw brake cannot 
be applied if the wagon be moving faster than a man 
can walk— in cars of the American type there is a braking 
platform—and, finally, the shunter is handicapped at 
night by having a hand lamp as well as his coupling pole 

The “ Little Giant " compound brake lever, for which 
it is claimed that it meets these difficulties, is seen in 
Figs. 2 and 3, which are engravings reproduced from photo- 
graphs, taken with Mr. Reid's permission, of the brake 
lever on a 30-ton timber truck. It has two members 
an inner A and an outer B—held together by a fin. cotter 
pin, behind which is spring C. When, to apply the brake, 
the lever is released out of its catch both parts fall, 
naturally, to a certain point. This takes up the slack 
due to clearance and wear. The subsequent pressure by 
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Fics. 2 AND 3—THE 


stock of the Midland Railway. By the courtesy of Mr. 
R. W. Reid, the carriage and wagon superintendent 
of the London, Midland and Scottish Railway Company, 
we are now enabled to reproduce in Fig. 1 a drawing 
of the arrangement as equipped to coaches of up to 30 


“LITTLE GIANT’' COMPOUND 


piston-rod F puts the spring C under compression, so 
that the pawl is turned and holds the quadrant and, 
therefore, the lever E, so that they act together round 
the fulcrum L, giving a leverage of 14 to 2, which, acting 
on 8 to 18, produces a resultant leverage on the brake 


BRAKE LEVER FOR HEAVY 


WAGONS 


the shunter at a rate of 9 to | will then overcome the 
resistance of the spring C, and the teeth at the end of 
the member B will then engage in corresponding teeth 
in the rack D fixed about midway between the brake shaft 
and the lever guide, and serve as a fulcrum for obtaining 
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The second power is 6 to 1, and so 
there is an ultimate power of 54 to 1. The percentage 
of power to load is constant at about 20 per cent. An 
attractive feature is that the shunter has nothing to learn 
or to watch ; 
ary brake lever. 

The “ Little Giant” compound lever brake has, we 
understand, been adopted on the 40-ton bogie wagons 
of the Great Indian Peninsula Railways. 


intensified power. 


” 








The Conduit Separator for Oily 
Ballast Water. 


In our issue of January 26th the new situation created 
by the passing of the Oil in Navigable Waters Act was 
discussed, and an oil separating barge was described for 
removing oil from ballast and bilge waters, and so prevent- 
ing the pollution of harbours and estuaries. The Conduit 
patented oil separator we now describe differs from that 
system in that the apparatus is constructed so that it may 
be placed on board the oil tanker or oil-burning vessel 
where its services may be required. This is an important 
difference, for with such a separator the operation of tank 
cleaning may be carried out at any convenient time during 
the voyage or while in harbour. The new separator, 
which was experimentally demonstrated on the North- 
East Coast last week, is built and manufactured by the 
patentees, R. C. Knight and Dunford Smith, of 146, 
Bishopsgate, E.C. 2, and is diagrammatically illustrated in 


Oily Water from Bilge & 
Ballast Pumps > 
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DIAGRAM OF CONDUIT OIL SEPARATOR 


the accompanying drawing. As shown, the arrangement 
is that designed for erection in a cofferdam compartment, 
such as is usual for oil tankers, but the same apparatus 
may be equally well placed on a stokehold bulkhead. 

The separator consists principally of two vertical 
conduits connected together at the lower end, the capacity 
of the conduit on the inflow side being considerably larger 
than that of the outflow side. The oily ballast water is 
delivered to the inflow side by the ship’s pumps, and 
passes through a large diameter inlet pipe into the upper 
part of the first conduit. At the top of this conduit there 
is fitted an open-ended cowl ventilator to facilitate the 
escape of air and gases, and the conduit is divided into two 
halves by a vertical diaphragm plate. On the inner side 
of this plate there is a free passage for the entering water, 
while on the outer side a steam-heating coil and an oil 
overflow connection are provided. At the bottom of the 
column there is @ trap to remove any solids which may 
collect there, and also a drain cock by which the level 
of water may be lowered to any desired position for the 
examination of the exterior of the conduits. The conduit 
on the outflow side is of lier di and terminates 
in a funnel-shaped orifice discharging into an observation 
tank, which has a hinged door for inspection and is fitted 
with a water outflow connection. Before starting, the 
whole system is filled with water and oil is added to the oil 
side at the steam-heating coil, so that the oil level is 
established. 

The principle upon which the separator depends for 
its operation is the experimentally determined fact that 
oil globules of a certain diameter—depending upon the 


+ 





his movements are the same as with an ordin- | 


Marten on a special train on the Great Western Railway in May. 
1904. The travelling was also “ curiously smooth.” 
The Admiralty, 8.W. 1, June 21st. J. 8. 


ward moving water column if a certain velocity is main- 
tained. When the velocity of the water is reduced below 
a predetermined limit, which reduction is obtained by 
employing pipes and conduits of large area, an opportunity 
is given for the oil globules to separate out, and rise to the 
region of the heating coil. The heat at this part of the 
apparatus reduces the viscosity of the oil and further | 
facilitates the complete separation of the oil from the | 
water. 

Only a very minute quantity of oil is said to find its way 
round the bottom of the separator, and any such oil is 
caught on the surface of the water in the observation trap, | 
from which it may be periodically removed by skimming. 
In a recent trial made with oil of 0.94 specific gravity, it | 
was found, we are informed, that the water discharged | 

| 





PRINGLY 


THE MAZAGON COTTON DEPOT, BOMBAY. 

Str,-—Palmam qui meruit,” &c. In your descriptive artic 
'on the Mazagon cotton depét, published in your issue of Ma 
| llth, I am afraid that you have awarded me a palmam which | 





do not quite meruit. 

Mr. A. C, W. Fosbery, M. Inst. C.E., the then Chief Engines, 
| of the Bombay Port Trusi, was responsible for the design an;| 
also initiated the work. I succeeded him and completed it. 

Bombay, June 7th. W. H. Netison 
from the apparatus only contained 0.0018 per cent. of oil. ’ 
The principle of gravity separator we have described is 
capable of applications other than that for marine use, 
and the same apparatus may be used in by-product works, 
gasworks and chemical factories, to separate various | 
compounds from water, and so to prevent river pollution. | 
The conduit separator may be designed to suit any con- | 
dition, but it is now made in sizes having capacities of from 
20 to 200 tons per hour. 


Society of Glass Technology. 


Tue last ordinary meeting of the Society of Glass 
Technology for the session 1922-23 was held in Leeds on 
Wednesday, June 20th, at 2.30 p.m. The first |. was 

reserited by the President, Professor W. E. Turner, 

.Se., his subject being “ Specifications in ‘the Glass 
Industry.” Mr. Th. Teisen, B.Sc., then contributed some 

* Notes on the Design of Pot Arches,”’ his remarks being 
illustrated by lantern slides. Criticising the old type of pot 
| arch, Mr. Teisen said that the flue outlet for burnt gases at 

the back wall near the bottom was certain to give cold 
| pockets inside the furnace. On the other hand, the ensuing 
PROPOSED | lack of proper heat distribution could be somewhat helped 
by longer soaking, which had a tendency to equalise the 
heat. The fire-boxes being open, the fire itself was not 
| under proper control. An experienced fireman, however, 
| would endeavour to overcome this by his method of firing, 
which was by no means so simple as was commonly 
assumed. The continental type, with direct-fired furnace, 
fire-box below, combustion flues and air flues leading to the 
uptake at the back of the chamber, and fumes passing 
through holes in the floor near the front and thence to the 
chimney, was, he said, a better design ; but the arranging 
of it in the glass-house was not so practical. 

Mr. Teisen then described a gas-fired recuperative pot 
|} arch, which he designed on those lines some years ago, 
and which proved a success. He also described a pot arch 
at work at Messrs. Moncrieff's works at Perth, where, during 
the first stage of burning, a low fire was kept on the grate, 
fed through the ash door. ‘The secondary air slide was 
closed, and the furnace was in other ways directly fired. 

Mr. S. English followed with a paper, entitled ‘‘ Notes 
on the Ashley Bottle Machine.’’ He remarked that to 
one familiar only with modern glass-forming machines, 
it might be surprising to hear that the home of bottle 
making machinery was on this side of the Atlantic ; but 
such was the case, and it was only after the possibility of 
making narrow-mouth bottles satisfactorily by machines 
had been proved here that such bottle-making machinery 
| was introduced in America. The first machine to make 
narrow-mouth bottles at all satisfactorily was designed and 
built by H. M. Ashley at Ferrybridge, Yorkshire, and it 
came to be developed in the following way. About 1866 
the postmaster at Ferrybridge, Josiah Arnall, naturally. 
had occasion to go to the bottle works which were situated 
within his district, and after seeing the way in which 
bottles were gathered, marvered and blown, he conceived 
an idea which he thought, if developed, would enable 
bottles to be blown by machinery. He submitted his idea 
to a prominent South Yorkshire bottle manufacturer, but 
apparently it was too crude or too revolutionary to be 
taken up. Nearly twenty years later, H. M. Ashley, the 
manager of an ironfoundry near the post office, went to 
live with Arnall, and there can be no doubt that Arnal! 
discussed with Ashley his ideas concerning the possibility 
of blowing bottles by machinery. 

As a result of such discussion, Ashley built an experi- 
mental maehine in which glass was poured into an inverted 
mould, which was fitted with a plug to form the inside of 
the neck and with a movable top plunger. When a charge 
of glass had been placed in the mould, the sliding plunger 
was brought down on top of it, thus pressing it down 
around the fixed plug and forming the neck. Compressed 
air was then admitted through the plug, blowing up the 
bottle and at the same time raising the sliding plunger to 
the desired extent. Such an arrangement was very simple. 
and was naturally unsuccessful, but it had sufficient goo 
points to cause Ashley to ° develop it into a useful 
machine. The first step in its appeared to 
=~ been an appreciation of the fact that three moulds 

were necessary, one for forming the neck of the bottle, 

the second for giving a preliminary form to the main bod, 

of the glass, and the third for blowing the finished bottle. 

al ges aoe of a ring mould, parison mould and blow 

the foundation on which all Ashley's experi 

mental machines were built, and has been incorporated 
in every successful machine. since. 











Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. 





CONGESTION IN LONDON: A 


REMEDY. 


Srr,—The increasing congestion of traftic in the main arteries 
of London urgently calls for some remedy. At the present time 
during certain hours of the day, the time taken to get from one 
part of the City to another—for example, from Temple Bar 
to Broad-street or London-wall—owing to the necessary arrest- 
ment at intervals by the uplifting of the directing policeman’s 
hand, is an increasing quantity, and one that must necessarily 
go on increasing with each year, and indeed each month. The 
length of the trail of arrested vehicles has approximately doubled 
since 1914. It now occasionally extends from the Mansion House 
to Mansion House Station. 

Lord Montague has proposed wide and fairly straight overhead 
roadways above the buildings and irrespective of existing road - 
ways, which, it is to be feared, would be entirely prohibitive as 
to cost. Underground roads would be even more expensive. 

A scheme has also been proposed to construct a roadway 
parallel with the Embankment, over the river, but this would 
not relieve the pressure and congestion where most required. 

I advocate the following method of relieving this congestion 
of traffic. It consists in the erection over the two main east—west 
arteries of an automobile roadway for fast traffic in reinforced 
concrete analogous as to position to the overhead street railway 
of New York, the lattice trestle supports carrying the road in 
the centre of the present highway, being preferably of the horse- 
shoe lattice type as at present used for tram or rail traffic over 
This system would 


TRAFFIC 


some streets of towns or cities in Germany. 
be relatively cheap and simple, and would not in any way inter- 
fere with the traffic below in the roadway, for the supports of 
the horseshoes placed at intervals on each kerb would not occupy 
any more space than lamp standards, pillar boxes and the like 
at present occupy. I suggest that the northern overhead artery 
eommences with an incline or ramp in Aldgate. The overhead 
road will then extend along the middle of Leadenhall-street, 
along Cornhill, by the Royal Exchange and the Mansion House, 
above the Poultry, Cheapside, Newgate-street, Holborn-viaduct, 
Holborn, High Holborn, New Oxford-street, Oxford-street, and 
descend to earth with a similar ramp at the Marble Arch. It 
will be observed that at each proposed end there is a wide space 
to permit of this incline. 

The southern relief artery it is proposed to begin with a ramp 
in the open space at the junction of Cannon-street and King 
William-street. The roadway would be erected above Cannon- 
street, past St. Paul’s on the southern side, down Ludgate-hill, 
along Fleet-street and the Strand, with a ramp to earth and 
terminate in Trafalgar-quare. he northern artery might very 
well have a branch commencing from the open space in Fins- 
bury-square along Chiswell-street, Beech-street, Barbican, 
Long-lane, and join to the main overhead artery above Holborn- 
viaduct. This would relieve northern traffic, some of which, 
coming into the City to travel west, causes increased congestion. 
These overhead roadways might he 40ft. to 45ft. (varying) 
wide, and at intervals where a wider space permitted have an 
additional ramp to earth—for example, in the southern overhead 
artery, at the back or east of St. Paul's. Ramps might also be 
formed from Ludgate-circus into Farringdon-road and to New 
Bridge-street, one by St. Clement’s Church directed toward 
and one directed south adjacent Somerset House to 
Waterloo Bridge. Ramps to the lower road could be made ip 
the northern overhead artery into St. Martin’s Le Grand, into 
Holborn-circus, into Kingsway, at Tottenham Court-road, and 
north and south in Regent-street, displacing the cab rank. 
In places such as Cornhill and Leadenhall-street the overhead 
roadway would have to be narrower than the width stated. 
The northern branch or relief artery from Finsbury-square to 
Holborn-viaduct would necessarily have to be somewhat 
narrower in Beech-street and Barbican. 

It will be observed that the eastern end of the southern over- 
head artery commences near to London Bridge. Footways might 
be provided connecting to the overhead road, for the larger 
publie buildings and business houses, to enable cars to take up 
or set down their passengers at these points. 
London, W.C. 2, June 27th. 








Tue cheapest method of making steel of very high 
quality is, according to an article by Mr. B. Stoughton in 
Chemical and Metallurgical Engineering, to put liquid 
steel in an electric furnace and then super-fefine it ; but 
one of the worst still remains to be overcome, 
i.e., the chilling of the avid metal when poured into 
the furnace. Following the heat the roof and 
lining must be examined repaired carefully to avoid 

troubles from these sources. As an average figure 
it will perhaps take 500 Ib. of dolomite to repair a 25-ton 
furnace lining, although this figure will vary greatly from 
operation to operation and plant to plant. This repair 
work takes time and cools the furnace. The metal from 
the basic open hearth also cools in transit. Furthermore, 
its melting point is relatively high, because it must be 
10 to 25 points lower in ca*bon than the desired final 
analysis of the super-refined product, to allow for carbon 
picked up from the carbide slag. To super-refine liquid 
steel takes 4 to 5 hours, including repairs to lining and 
charging, and a power consumption of 100 to 200 kilowatt- 


J. D. Roots. 


RAILWAY SPEEDS. 


Srr,—I noted with interest the article or “‘ Railway Speeds ” 
in your issue of June 8th, 1923. On several occasions of travelling 
to Plymouth by the “ Cornish Riviera ” I had noticed that the 
speed was very high, so on April 16th I carried a stop watch 
with me. Soon after leaving London we were doing the quarter- 
miles in 15 sec., or thereabouts, but on a particular part of the 
line after Newbury, I was interested and surprised to find the 
time for the quarter-mile being reduced gradually to 9 sec. dead. 
Two or three quarter-miles were done at this speed, and then I 
recorded one at 8 ‘/, sec., or 102.3 miles per hour. 

These figures for a current service train are in exact agree- 





specific gravity of the oil—will only travel with the down- 





ment with those stated to have been recorded by Mr. Rous- | hours per ton of product. 
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Railway Matters. 


Vistrors from the Sheffield Congress of the Institute 
of Transport to the locomotive, carriage and wagon works 
at Doncaster, were informed by Mr. Gresley that he was 
fitting a “ booster "’ to the trailing wheels of a 4-4-2 
engine. 

Art the ordinary. general meeting on the 20th inst. of 
the Channel Tunnel-Company, it was indicated that if the 
company could get the necessary Parliamentary powers it 
would bore a trial tunnel under the Channel. Mr. Percy 

‘Tempest, the joint general manager elect of the Southern 
Railway, is the engineer to the tunnel company, and he 
estimates the cost of the trial tunnel at 1} million pounds 
for the English portion. 

Wirk a@ view to facilitating communications in Man- 
chucia, Marshal Chang Tso-lin is planning the construc- 
tion of the Fengtien-Hailun Railway, and has sent engi- 
neers to make a poinineas survey. A protest against 
this scheme has, however, been lodged with the Central 
CGiovernment by the Japanese, on the ground that the 
railway would eut across the Liaoho, the Sungari River. 
and the South Manchuria Railway, and, therefore, impede 
the business growth of this Japanese-operated line. 


Two cars left the rails on the elevated railway of the 
Brooklyn Rapid Transit on Monday last and fell into the 
street. Eight people were killed. This is the worst 
accident of this kind experienced in New York, as derailed 

ehieles usually are kept in line by the 8in. by 6in. timbers 
between which the rails are laid. The previous serious 
case of derailed vehicles falling into the street was in the 
summer of 1905, when a train left the line owing to exces- 
sive speed at a curve. Seven passengers were killed on 
that occasion. 


HERE are no second-class compartments on the South- 
Western and Brighton sections of the Southern Railway 
except those in the continental trains between Victoria 
and Newhaven. In order to come into line with its part- 
ners the South-Eastern and Chatham section will abolish 
second-class, except in the continental trains, at the end 
of September. During the year 1921 four and a-half 
million second-class passengers were carried on English 
railways, of which one-third was on the South-Eastern 


and Chatham. 


THE unseasonable weather of the last two months must 
be adding to the troubles of the railway companies, as it 
interferes with people going for their holidays and for 
pienics and pleasure parties, and with visitors to shows, 
races, &c, Coupled with this is the delayed arrival of the 
expected revival in trade. These conditions, added to the 
unwillingness of the men’s unions to accept the companies’ 
suggestions as to a modification in the terms of service, 
make the chances of any further reduction in rates most 
remote; in fact, some of the companies’ representatives 
find justification for claiming that the reductions made on 


May Ist were not warranted, and should not have been 
made. 
Tue ‘“‘ Proceedings”’ of the Institution of Railway 


Signal Engineers for the year 1922 have recently been 
issued. The papers read and discussed cover “* Signal 
Repeaters and Light Indicators,’ ‘Compensation of 
Point Rodding,” “Signal Replacers,’’ “‘ Intermediate 
Block Signalling,”’ “‘ Location of Signals,’’ ‘“‘ Token Work- 
ing on Single Lines,” ‘Rotary Block Interlocking,” 
“Training of Maintenance Staff,’ and “ Signal Systems 
on the Belgian State Railways.” For those interested 
in signalling there is @ vast amount of information in 
this volume, copies of which, at 10s. 6d. each, can be 
obtained from the hon. secretary, Mr. M. G. Tweedie, 
80, Caversham-road, ng. 

As anticipated in this column on June Ist the cost 
of living figures have led to a further reduction of 2s. per 
week in the pay of those men who have not previously 
reached the base rate. The companies, it is pointed out, 
will not be able in the future to look to the sliding scale 
adjustment for any material reduction of wages. Fully 
half of the employees were on the base rates before the 
present adjustment, and the latest reduction will leave 
only @ comparatively small proportion of the men above 
the base rates for their respective grades—rates which are 
not affected by the fall in the cost of living. Drivers and 
many of the firemen have been down to the base rates for 
nearly twelve months, It is estimated that the latest 
reduction will mean a saving to the companies of a further 
£2,000,000 @ year in wages. 

Tue Forth and Clyde Railway is a line 30 miles in 
length, running from Stirling to Alexandria on the Dum- 
barton and Balloch Joint Line. It is one of the sub- 
sidiary companies scheduled to be taken over the 
London and North-Eastern Railway. At one time it was 
quite independent, and had its own rolling stock. In 1871, 
when the competition between the Caledonian and the 
North British was at its severest, the North British took 
the line over on very extravagant terms. A truce was 
called a year or two later, and in 1875 fresh terms under a 
fifty year’s agreement, were made with the Forth and 
Clyde. The line is of considerably less value now, but 
fortunately for the Forth and Clyde shareholders the 
North British agreement has two more years to run, and 
this has to be taken into account in settling the terms for 
absorption. The Railway Amalgamation Tribunal has 
heard the case and its cecision is awaited. 

Tue Legislature of the State of New*York has passed 
a somewhat drasticlaw. By an Act signed by the Governor 
on June 2nd all the railway lines in the city of New York 
are to be operated electrically by January Ist, 1926. 
Most of the roads used by mger trains have already 
been converted ; it is at the goods lines that the new 
legislation is aimed. There are, for instance, the lines of 
the New York Central, which come from Spuyten, Duyvil, 
along Riverside-drive, right in to the heart of the city. 
Many of these lines pass along the public street, where the 
third rail would be dangerous. On the other hand, over- 
head construction has been forbidden. The Long Island 
Company would have to spend thirty million dollars to 
change the remainder of its line to electric traction. The 


Baltimore and Ohio’s lines in Staten Island are within 
the city limits, and that company will want 17 million 


Notes and Memoranda. 


EsTmMATEs covering the whole area of Saskatchewan 
Province place the total amount of saw material m its 
forests at 7,950,000,000 board feet, made up as follows :— 
Spruce, 3,600,000,000 ; poplar, 4,000,000,000 ; j 
800,000,000 ; balsam, 100,000,000 ; and larch, 50,000,000 
leet. 


AccorDInec to an estimation by Dr. George Otis Smith, 
the per capita coal reserve, for every man, women and 
child in the United States, is 23,000 tons ; Great Britain, 
5000 tons; Germany, 4000 tons; Belgium, 1500 tons ; 
France more than 800 tons ; Spain less than 400 tons; 
Japan, 150 tons. 


THE consulting engineer's report on the Pivaan coal 
areas of Northern Natal, states that the 7ft. seam alone, 
taking it to average 6ft. of coal over 8000 acres, will 
yield 78,720,000 tons, and, averaging the other three 
seams at 3ft. each, these would give an additional 
118,080,000 tons. This is without making any allowance 
for dykes, which are common to Natal. 


AccorpiInG to a Japanese Government report the coal 
workings in many regions have gone so deep that mining 
costs are almost prohibitive, particularly at the Kyushu pits. 
Japan at one time exported a considerable amount of coal, 
but little now goes out of the country, while the i rted 
coal, most of it from China, steadily increases. "Jepan's 
consumption of coal is now over 25,000,000 tons per annum. 


THE coal mining industry of Brazil should receive con- 
siderable impetus from the recent decision of the Minister 
of Transport to favour the use of native coal on the 
locomotives of the Central Railway, and he has authorised 
the director of the Central Railway to acquire special 
locomotives suitable for burning this fuel. Alth 
national coal costs approximately only one-fifth of that 
imported, its calorific content is much inferior, and some 
68 per cent. more of the national product is required than 
when British or American coal is 


AccorDING to Mr. C. V. Sweet, of the Forest Research 
Institute, Dehra Dun, India, logs should be converted as 
soon as possible after they are felled. In other words, 
timber should not be allowed to season in the log. Experi- 
ments conducted in various parts of India had, he said, 
shown that most kinds of timber suffered severe damage 
if they were seasoned in the log. Timber seasoned but 
very slowly in the log form, so that during the long geason- 
ing period every opportunity was given for the timber to 
decay, split, and crack. Before the log had had a chance 
to season thoroughly, it was usually damaged. The 
timber was never completely seasoned until it was finally 
converted and stacked. 


Most of the metals commonly used in solders, except 
magnesium, are electro-positive to aluminum, so that 
any metals used in making a soldered joint of aluminium act 
electrolytically in the presence of moisture as positive 
galvanic poles accelerating the corrosion of the aluminium. 
Magnesium cannot be utilised advantageously even though 
it is electro-negative to aluminium because the metal dis- 
integrates rapidly in the presence of moisture. The 
American Bureau of Standards recommended that soldered 
joints of aluminium which are to be exposed to 
moisture should be protected against corrosion by paint 
or varnish. Various compositions of zinc-tin and zinc-tin- 
aluminium golders give the best results. The tensile 
strength of a good aluminium solder is about 7000 Ib. per 
square inch, 


Tse American Bureau of Mines announces that through 
its investigations into (1) the reactions taking place at 
cerain zones in the blast-furnace, (2) the effect and 
elimination of sulphur in coke, and (3) the use of oxy- 
genated or enriched blast, it hopes to reach definite con- 
clusions which will be of considerable benefit to the iron 
and steel industry. The possibilities of using oxygenated 
blast are many, and include (1) the elimination of hot 
stoves ; (2) the use of an excess of coke to prevent chilling 
and freezing ; (3) the elimination of sulphur; (4) allow- 
ance of the utilisation of high-phosphorus ores; (5) 
improvement in Bessemerising; and (6) lower costs. 
A committee of ten metallurgists, chemists, and engineers, 
including five Bureau of Mines men, is studying this 
phase, and will shortly issue a preliminary statement 
thereon. 

It is possible, according to Mr. E. K. Smith, who read 
& paper on the subject before the American Foundrymen’s 
Association, to make cutting tools of malleable cast iron. 
He said that a number of malleable bars were heated to 
various temperatures, and quenched, with the rather 
unexpected result that the quenched metal was extremely 
hard, and in many cases, had a very fine grained grey 
fracture, greatly resembling steel. As a practical test, a 
bar was roughly ground to the shape of a twist drill, then 
hardened. Successive samples of brass, grey iron, malle- 
able, steel, and hard white iron were drilled with this tool. 
A number of hammer heads, also, were cast, hardened, 
finished, and supplied to carpenters’ shops, dispatch 
departments, machine shops, and other departments 
where hard use was certain. After three months of hard 
service none of the hammers developed flaws. 


SHortTace of water supply from a well at a railway 
water station in a ‘ bad-water "’ district of the Western 
States of America led to the suggestion, according to the 
Engineering News-Record, of the use of effluent from a city 
septic-tank plant as feed-water for the locomotive boilers. 
Tt has been pointed out, however, by a railway water 
service engineer, that great caution would have to be 
exercised in the use of such water, since resulting damage 
to boilers might far exceed any saving in cost of water. 
It is found that many septic-tank effluents still contain 
organic matter, and boilers soon leak when decomposing 
organic matter is in the feed water. If the septic tank has 
done its work completely, the water would probably be 
safe for boiler use without further treatment, if the water 
is reasonably soft. But if the effluent consists of hard 
water, the process of softening with lime and soda ash 
should remove organic matter thoroughly. It was con 
sidered that such effluent might possibly be used as a last 
resort for boiler feed water, if always safeguarded by treat- 


Miscellanea. 


Tar Agent-General for the Province of Quebec reports 
that the province is to expend six million dollars this year 
on the execution of its road programme. 


Durnye May the imports of coal and coke into Hamburg 
amounted to 509,100 tons and 55,301 tons respectively 
The whole of the coal was received from the United 
Kingdom. 


Ir was recently stated in the South African Assembly 
that the site of the Durban grain elevator was not to be 
abandoned, and another big effort to complete the work 
departmentally had been decided upon. 


THERE is some talk of the Birmingham Council promot - 
ing a scheme for the construction of a waterway by the 
route of the Weaver Navigation Canal to the River Mersey, 
at Weston Point, Runcorn, and thus secure a direct outlet 
to the sea, 


Tue City of Winnipeg hydro-electric system has de- 
cided to install a steam standby plant, using two 5000- 
kilowatt condensing and one 1000-kilowatt non-condensing 
steam turbines, the steam to be furnished by three 1100 
horse-power Erie City type vertical water-tube boilers, 
working under 240 Ib. pressure per square inch. 


Tue Drogden Canal, which puts Copenhagen into 
communication with the Baltic on one side and the Sund 
on the other, stands in need of deepening, and dredging 
operations are to be undertaken shortly in order to obtain 
a depth of 8250 m.—say, 27ft. llin.—-which is considered 
sufficient to meet the needs of navigation for the near 
future. 

Ir is announced in Science that Dr. George K. Burgess 
has been appointed oo of the Bureau of Standards 
in succession to Dr. W. Stratton, who resigned to be 
come President of the Massachusetts Institute of Tech 
nology. Dr. Burgess has been connected with the Bureau 
of Standards for twenty years, becoming Chief of the 
Division of Metallurgy in 1913. 


A NEw system of oil deflectors has been developed by 
Michell Bearings, Limited, which may be used with non- 
flooded bearings running at moderate speeds. The surplus 
oil is deflected and scraped off the shaft, after which the 
oil is automatically returned to the bearing by means of 
special ducts. The oil deflectors have been standardised 
for shafts from lin. to 6in. in diameter. 


Tue Commercial Secretary at Madrid reports that 
oil fuel depéts and tank vessels now exist at Bilbao, 
Ferrol, Almeria and Barcelona, and a tank depository, 
with a capacity of 5000 tons, has recently been com- 
pleted at Céuta. Contracts are in hand for the construc- 
tion of two tanks in the harbour of Bilbao, whilst ii is 
proposed to construct an oil tank at Cadiz. 


Tue work of dredging the north channel of the St. 
Lawrence, at the Island of Orleans, is now going on.. The 
idea of the Federal Government and the marine authori- 
ties is, according to Canada, to have this passage of navi- 
gation cleared so as to allow all classes of vessels sailing 
to and from the port of Quebec to proceed through the 
north channel as well as the south with perfect safety, 


Durinc the week @ new patented system of separating 
oil from bilge water was demonstrated on the North-East 
Coast. The separation takes place on the principle that 
oil globules are only carried along with the water if a 
certain velocity, depending on the specific gravity of the 
oil, is maintained. If the velocity of a downward moving 
column of water is reduced below this limit, the oil readily 
separates out and travels in an upward direction. The 
apparatus is so designed that it may be housed either in a 
cofferdam bulkhead or fixed to the stokehold bulkheed. 


Ir is announced that the Glasgow Corporation ha: 
arranged with the Francois Cementation Company for 
the cementation of a short section of the double tunnel 
of the Glasgow District Subway Railway between_ the 
stations of Kinning Park and Cessnock, a distance of 536 
yards. The estimated cost is about £6700, and the con- 
tract includes penalty,and bonus clauses by means ot 
which the payment will be decreased or increased, accord- 
ing to the reduction in leakage which is obtained. ~The 
time required for the cementation of this section will be 
ébout four months. 

Accorptine to the Natal Mercury, the Maydon Wharf 
at Port Natal, South Africa, has now been completed for 
@ length of over 4000ft. When completed, the wharf will 
be nearly 2 miles long, and will bs able to berth some of 
the largest vessels. At the Bluff the coal storage scheme is 
ing, and will ultimately have a capacity of 60,000 
tons. Considerable progress has been made with the oil 
sites at Island View. The whole area measures about 
70 acres, and already three fuel oil tanks, each with a 
capacity of 2,000,000 gallons, and three benzine tanks of 
1,000,000 gallons each, together with several large build- 
ings, have been erected. 


Ir is officially announced by the British Empire Exhibi- 
tion that out of the huge area of space available for 
United Kingdom exhibits by far the greater part has 
already been applied for. Only a comparatively few 
square feet remain to be taken in the Palace of Engineer- 
ing and the Palace of Industry. The allotment of 
has already begun and is proceeding as rapidly as possible. 

In a number of sections the applications already exceed 
the space provisionally apportioned for the particular 
industry. These include the exhibits of motors, chemicals, 
cotton, musical industries, railways and tramways, the 
gas industry and many others. 

TAREE new 20,000-ton passenger liners for the Royal Mail 
Steam Packet Company are to be built at Harland and 
Wolff, Limited, Belfast, and the keels will probably be laid 
in August. The vessels are to be used on the South 
American service, and the Trades Facilities Act Advisory 
Committee has guarantee | a loan of over £2,000,000 for 
the expenditure 0. material in the United Kingdom for 
the ships. It is understood that a further guarantee for 
éxpenditure on these ships in Ireland will be made by 
the Northern Government, which recently, under its Loans 
Guarantee Act, made a similar loan in connection with the 
13,000-ton passenger liner Voltaire, which is to be built at 
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Our Knowledge of Hardness. 


From the date of our first acquaintanceship with 
Mr. E. G. Herbert’s ingenious ‘‘ pendulum ”’ hard- 
ness testing device we have regarded it—and we 
fee] sure others have shared the opinion—not only 
as an instrument of obvious practical utility, not 
merely as one more alternative to the Brinell 
machine or the scleroscope, but as an appliance 
which, when used scientifically, would probably 
be able to throw much needed light on some of the 
unsolved, fundamental problems connected with 
hardness in metals and materials. The theory of 
the instrument is as yet very imperfectly under- 
stood, at any rate from the quantitative stand- 
point ; but practical experience is being accumu- 
lated, and from the results yielded by it, as may be 
gathe red from the article contributed to this week’s 
issue by Mr. Herbert himself, there is, as we antici- 
pated would be the case, slowly emerging a new 
and extended knowledge regarding the elusive but 
very important property of hardness in materials. 
It must be admitted that in this respect the Brinell 
and other hardness testing devices have proved 
singularly disappointing, for after a familiarity 
with them extending over many years, engineers 
and physicists are still in the data-collecting stage 
in their investigations of hardness. It is true that 
we have now a very considerable body of exact 
knowledge regarding the eftect on the hardness 
numbers recorded, of variations in the method or 
manner of carrying out the tests. We now know, 
for instance, the precise effect on the recorded 
hardness of varying the size of the ball and the 
magnitude of the load in the Brinell test, of vary- 
ing the manner of measuring the indentation, of 
neglecting or taking into account the ridge thrown 
up by the indenting tool. Such knowledge, how- 
ever, enables us only to obtain comparable results 
from test to test. As a means of shedding light on 
the fundamental nature of the quantity we choose 
to call hardness it is peculiarly ineffective. We 
are to-day—Mr. Herbert’s investigations being 
excepted—no nearer a clear conception of what 
hardness is than we were before Reaumur first 
studied the subject in 1722. We have now at our 
disposal various refined means for measuring 
“hardness;”’ but, so little have the results 
obtained with these means taught us regarding the 
fundamental aspects of hardness, we are still 
unable to correlate the figure derived by one 
method with that obtained by another, or can 
only do so with hesitation by means of purely 
empirical formule having no rational basis. Mr. 
Herbert, on the other hand, as may be judged 
from his notes printed elsewhere in this issue, has 





a wide field for exploration in the fundamental 
aspects of hardness. Whether we agree with his 
tentative deductions or not, we ought certainly 
to be grateful to him for providing a road from the 
barren region in which this section of physical 
knowledge has lingered for so long. 

It may be recalled that the Herbert “ pendulum ”’ 
tester consists of a rocking device with a supporting 
ball of ruby or steel on its underside and a spirit 
level and scale on its upper, and that normally the 
centre of gravity of the whole instrument is adjusted 
until it is a fraction of a millimetre below the centre 
of the ball. With the ball resting on the material 
to be tested the device is set into oscillation through 
a very small range and the periodic time is 
measured. That time—or more precisely the time 
taken for ten complete swings—is recorded as the 
“ pendulum time hardness number.” Alternatively 
the device may be tilted from the horizontal 
through a standard angle and then released. The 
angle reached at the end of the immediately 
ensuing half-swing is read by means of the spirit 
level and scale and is recorded as the “ scale hard- 
ness number.”’ That the instrument can thus be 
used in two distinct ways, and that the results 
given by the two methods on a series of materials 
do not in general show proportionate agreement— 
and in some cases even reverse the sequence of the 
materials when arranged in ascending order of 
hardness—might at first sight lead us to charac- 
terise the device as even more arbitrary than any 
previously in use or possibly to condemn it as, 
self-evidently, an impossible means of measuring 
hardness. In the detailed description of the instru- 
ment which we gave in our issue of April 13th this 
year we, on the contrary, suggested that the 
duplicity in the method of its operation might 
possibly be found to be a source of strength rather 
than a weakness. That suggestion has been quickly 
verified. From Mr. Herbert’s article in this issue 
it will be noted that he has been paying close atten- 
tion to the ratio between the “‘ scale ’ and “ time ” 
test figures and has found that that ratio has every 
indication of itself being an important practical 
measure of hardness. In the same article we dis- 
cussed some experimental figures obtained by Mr. 
Herbert, and showed that they strongly suggested 
the existence of two separate factors influencing 
the figures recorded by the “time ”’ test. These 
factors, in order to avoid the large issues which 
would have been raised by an attempt to particu- 
larise them, we referred to simply as primary and 
secondary hardness. Arguing from first principles, 
Mr. Herbert has independently reached the same 
conclusion, and to the two factors he gives the 
names plastic and elastic indentation hardness. 
In so doing he sheds an important light, not only 
on his own test, but on others, particularly the 
Brinell and the scleroscope tests. In the Brinell 
test it is clear that the indentation which is 
measured after the ball has been removed is not the 
total indentation caused by the load, but simply 
that portion of it which is permanent. In other 
words, the Brinell test is a measure of plastic 
indentation hardness. The scleroscope, on the 
other hand, would seem to be largely a means of 
measuring the elastic indentation hardness, for 
the rebound of the hammer becomes less and less 
as the specimen tested approaches more and more 
closely to the condition of a purely plastic sub- 
stance. There can be little doubt that in the 
Herbert pendulum “time ” test the period of the 
swing is affected both by the permanent plastic 
deformation and the temporary elastic indentation 
caused by the loaded ball, and therefore that the 
figure recorded for the hardness is a compound 
function of the Brinell and scleroscope figures. 
In the same manner Mr. Herbert argues that his 
“seale”’ test figure is also influenced by two 
factors, namely, by the compound indentation 
hardness as determined separately by the time test 
and by a property of the specimen to which he has 
given ‘the name “ flow hardness.” This flow hard- 
ness he defines as the resistance of the metal to 
flow, and it is to be measured separately by the 
ratio of the scale test to the time test figures. Since 
resistance to flow in the case of a liquid or gas is 
determined by the viscosity, it appears that Mr. 
Herbert would have us recognise a corresponding 
property in metals, and has given us a means of 
measuring it. With the view that hardness, or at 
any rate that form of it as measured by indentation 
tests, is largely a matter of “ solid viscosity ” we 
cannot quarrel, for we have ourselves urged that 
conclusion on previous occasions. 

So long as we confine ourselves to the Brinell, 
scleroscope and similar established tests, there is 
little likelihood of our knowledge regarding the 
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at this early date already succeeded in opening up 


fundamental aspects of hardness being extended 











6492 


THE ENGINEER 


June 29, 1923 





| 





for the instruments used virtually define what hard- 
ness is. We cannot get beyond that definition, 
however we may analyse or manipulate the test 
results. In the end we must remain content with 
it and regard hardness simply as the property of 
materials which is measured by a hardness testing 
machine. In other words, so long as our measure 
of hardness is an arbitrary function of data derived 
by means of a particular type of machine, so long 
will we be restrained from obtaining any absolute 
knowledge regarding the property. [t is not yet 
possible to say definitely that the Herbert pendulum 
tester is, theoretically regarded, less specialised 
than the Brinell machine or the scleroscope, or 
that the functions used as the measures of hardness 
in connection with it have a less arbitrary basis. 
ft ean be said, however, that it is distinguished 
from other hardness testing devices by the fact 
that it contains, not one, but at least two definitions 
of hardness, neither of which can be said to be more 
correct than the other, and that to that extent its 
specialisation would appear to be more than pro- 
portionately decreased. The two measures and 
their ratio yield three discriminants of hardness, 
and, taken in conjunction, the three figures for 
any one material do seem to have a definite and 
rational relationship with the characteristics asso- 
ciated in practice with hardness. The case of 
manganese steel affords a striking example of the 
insight into the property of hardness which the 
pendulum tester appears capable of giving us. 
Tested in the ordinary Brinell manner—and also, 
it is to be noted, by the pendulum “ time ” test—- 
this steel shows a hardness about equal to, and 
sometimes less than, that exhibited by ordinary 
cast iron. Yet the characteristics of these two 
materials associated in practice with their hard- 
ness are of totally different natures. Further light 
on the problem cannot be obtained by means of the 
Brinell test. With the pendulum tester, however, 
we can proceed to the “ scale ” test, and when we 
do so it is found that manganese steel shows an 
exceptionally high “ flow ” hardness, a fact which 
is in agreement with our practical experience 
regarding the difficulty of machining this metal. 
Much additional work, both of a theoretical and 
experimental nature, will no doubt be required 
hefore the pendulum tester can hope to take the 
place of the Brinell machine or scleroscope ; but 
from the purely scientific point of view we feel that 
it opens up a prospect of extending our knowledge 
regarding hardness such as the limitations of the 
existing types of testing devices would never permit 
us to attain 


Inland Transport. 


For many years we have had an agitation in 
favour of the nationalisation and modernisation of 
our inland waterways, with a view to reducing the 
cost of heavy traffic. There is also a serious pro- 
posal to fill in the eanals and convert them into 
roads for motor transport. It may be dismissed 
in & very few words. Most of our canals are very 
crooked. As we do not want to travel 100 miles 
to get to a point only 50 miles distant, the idea of 
converting our waterways into roadways for rapid 
motor transport will rarely bear examination. 
Arguments and figures recently given in the Press 
to prove what economies might be effected by this 
scheme are illusory. The advocates of canal 
modernisation point to the fine inland waterways 
of France and Germany, and suggest that we might 
have similar transport facilities. They overlook 
some cardinal points in the problem. British and 
continental conditions are vastly different. At 
all events, the conditions in industrial Britain are 
very unlike those in the canalised parts of France, 
Germany, Belgium, and other countries. This is 
® first-class railway country, as it is a first-class 
external shipping country ; but a first-class inland 
water transport country it cannot be. If we spent 
ten times as much per mile as the Frénch and 
Germans have spent on canals, we could not achieve 
half the results. It would almost be as reasonable 
to expect Switzerland to become a great shipping 
country as expect Britain to become a really first- 
rate canal country. Physical difficulties stand in 
the way. In the Aire and Calder Navigation we 
have an efficient system. But there the conditions 
are special. There is tidewater from Hull to Goole, 
and there is level country from Goole to about 
Castleford. In hardly any other industrial district 
have we such a combination of favourable natural 
conditions. The Manchester Ship Canal runs 
through level country, but it stands apart from the 
general problem of barge canals. Then there is the 
long-debated question of a ship canal across Scot- 


It appears to be a practical proposition, both on 
commercial and strategical grounds. 

But when it comes to the question of a general 

national scheme of canal development, as apart 
from local and special cases, the whole question 
takes on a different complexion. This canal problem 
is a matter of levels, of natural rivers, and of water 
supply for top levels. Continental canals owe their 
success chiefly to the existence of big rivers flowing 
through comparatively flat country. Those rivers 
lend themselves naturally to economical canalisa- 
tion. Continental canals have been half made by 
Nature. They have been easy to construct. They 
are easily maintained. Navigation on them is 
easy. There are few lockages. Barges can travel 
long distances without encountering @ lock. There 
is an abundance of water. In one case on the 
Continent there are only three locks in 200 miles 
of navigation. In this country we have a lock for 
less than two miles, on the average, and in some 
cases we have a dozen locks in half a dozen miles. 
We have hardly any natural river in this country 
suitable for canalisation. Practically all our rivers 
are short, narrow, shallow and full of weirs. Not 
only are we short of suitable rivers, but we are 
often short of water for the top levels in dry 
weather. If we widened and deepened the canals 
and tried to pass much more traffic in larger barges 
the loss of water downward with every boat 
locked up or down would be such, coupled with the 
altitude of the top levels, that the question of an 
adequate water supply for the high portions of the 
canals would present an almost impossi r- 
tainly a difficult and highly expensive—engineering 
proposition. Not only so, but our abnormal 
number of lockages would render cheap and speedy 
navigation utterly impossible. Out of nearly 
4000 miles of inland navigation in Great Britain 
only 1400 miles are natural or adapted river. If 
we brought our canals up to continental standards 
of width and depth, then at least nine miles in 
every ten would have to be artificial. In France, 
with their big canals, 4392 miles of navigation are 
natural out of a total mileage of 7006. In Germany 
5815 miles are natural out of 7038 miles. In 
Austria 2427 miles are natural out of 2772 miles. 
In Russia there are 21,000 miles of natural river 
out of 22,000 miles of navigation. German canals 
which accommodate 150-ton boats only cost £6000 
per mile to construct. Those which take 300-ton 
boats only cost £8000 per mile. But sixteen years 
ago it was figured out for a Royal Commission 
that merely to improve our canals sufficiently to 
take 100-ton boats would cost £28,000 per mile. 
[t would cost £50,000 now. On our existing inland 
navigations the average rise or fal! is no less than 
10.8ft. per mile. In Germany it is only 1.49ft. 
per mile. This one fact destroys or discounts 
about 95 per cent. of the arguments and figures of 
our canalisation advocates. 
There are cases where it would be practical to 
improve our canals, but as a general proposition 
it may be said that the bulk of the money we can 
afford to spend on improved inland transport 
facilities—and we ought to spend a great deal in 
the very near future—-should be spent on extend- 
ing and widening our railways and in making new 
straight roadways. With the exception of a few 
canals, our inland navigations are hardly worth 
maintaining, and they are certainly not worth 
extending. That it would be profitable to convert 
any of them into motor roads is open to the 
gravest question. The least costly thing is to let 
them fall, as they are now falling, into peaceful 
decay—a relic of the days when roads were too 
bad for traffic and before the steam engine and the 
rail had shown a better way. 
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The Design and Construction of Dams. By Epwarp 
Weremann. New York : John Wiley and Sons, Inc. 
London: Chapman and Hall, Limited. Seventh 
Edition. 1922. 50s.’net. 

Tue first edition of Mr. Wegmann’s treatise on the 
design and construction of dams was published in 
1888. Since then the work has been revised and 
enlarged in successive editions, and the information 
contained in the seventh edition, issued in 1922, is 
apparently brought up to the year 1920. Among the 
subjects of interest included in the new edition are a 
full description of the construction of the Kensico 
Dam, New York, which has surpassed all previous 
records in the rate of progress of construction ; the 
movable dams of the New York State Barge Canal ; 
high dams built recently in Spain, one of which, 
the Camarasa Dam, about 335ft. above its lowest 
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the world ; automatic crest-gates of the hinged leaf 
type, some of them 88. 6ft. wide by 21 .6ft. high ; and 
siphon spillways. In addition to 164 plates, the new 
edition contains over 240 figuresin the text. 

In the thirty-four years which elapsed between 
the publication of the first and seventh editions, the 
construction of storage dams, both for irrigation 
purposes and for domestic water supply made rapid 
progress. This period also saw the beginnings of 
the development of hydro-electric engineering in 
connection with which the majority of the large 
storage dams completed in recent years have been 
built. The author, in the preface to the first edition, 
written in 1888, sums up the position of dam con. 
struction at that date in the following words :-—* The 
successful completion of the Furens Dam—-164ft. 
high—in 1866 was soon followed by that of many 
similar structures in France, Algiers and Italy. In 
the United States a concrete dam—170ft. high —is 
being built near San Francisco ; the Sodom Dam 
70ft. high—has been commenced on the East Branch 
of the Croton River; and the Quaker- Bridge Dam, 
which will surpass all existing dams in height. 
been designed to form an immense storage reservoir 
for the city of New York.” 

The lists which Mr. Wegmann includes 
appendix of important dam structures built since 
1888 in many parts of the world, indicate the great 
development which has taken place in this branch of 
engineering. 

The first portion of Mr. Wegmann’s work deals 
adequately with the history of design and methods 
of calculation, and traces the development of the 
theory of masonry dams from the early work of 
De Sazilly, Deloere and Rankine up to the present 
time. In the descriptive portions of the book most 
of the well-known dams in all parts of the world are 
described in more or less detail. ‘The description of 
the two great storage dams constructed in Spain 
between 1914 and 1920, the Camarasa Dam and thie 
Talarn Dam, was written before the publication of 
Dr. Parshall’s paper read before the Institution of 
Civil Engineers early in 1922, and is based on articles 
which appeared in a Swiss journal. The data given 
by Mr. Wegmann do not agree in some details with 
the figures contained in Dr. Parshall’s paper. The 
smaller of these two dams is referred to by the author 
as the San Antonio Dam, whereas Dr. Parshall calls 
it the Talarn Dam. The Camarasa Dam surpasses 
in height any of the great American dams, the highe-t 
of which is that at Kensico, 307ft. in height above 
bed rock, which was completed in 1917. The depth 
of water behind the Kensico Dam is, however, on! 
150ft., as compared with 286ft. at Camarasa. 

The new chapters on crest-gates and siphon spill- 
ways are very complete, and appear to bring this part 
of the subject up to date. A chapter is devoted to 
the construction of earthen dams, and numerou- 
examples of dams constructed by the hydrauli: 
process, now frequently adopted in the Western 
States of America, are fully described. The appen- 
dices include a useful bibliography which appears to 
be fairly complete up to the year 1920. The volume 


has 


im an 


is well illustrated, and is a comprehensive and 
authoritative treatise. 
SHORT NOTICES. 


The Manufacture of Pulp and Paper. By H. N. Lee 


&c. New York and London: McGraw-Hill Book Com 
pany. Price 25s. net.--This book is the third of a series 


of five prepared under the direction of the Joint Executive 
Committee on Vocational Education, representing the 
pulp and paper industry of the United States and Canada 
The first and second volumes deal with mathematics. 
physics and science generally. The fourth and fifth will 
deal with the manufacture of paper. This volume, com 
plete in itself, covers the preparation of wood pulp by 
the mechanical, sulphite, soda and sulphate 

No less than twelve different writers have contributed 
to it. Although little or no wood pulp is made in this 
country, considerable attention is now being paid by 
British engineers to the machinery and plant used in it- 
manufacture. To such engineers and, in general, to 
all interested in paper making, the book will undoubtedly 
prove of very high value, for, while paying the necessary 
close attention to the chemical side, it deals with the 
mechanical aspect of the industry very clearly and fully 
Tt is written by experts, but its educational nature renders 
it suitable for study by all, no matter how well or how 
ill they may previously have been acquainted with the 
details of the pulp industey. 
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court, E.C. 4. Price 10s. 6d. net. 
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Engines. By H.R. Ricardo. London: Blackie and Son, 
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French Congress on Industrial 
Heating. 


Ar the opening meeting of the Congress on Indus- 
trial Heating held at the Conservatoire des Arts 
et Métiers, which took place in Paris on the 4th inst., 
Monsieur Le Trocquer, Minister of Public Works, 
explained that the objects of the papers and dis- 
cussions during the succeeding days was to show 
what progress had already been made in the economical 
utilisation of fuel for steam raising and to prepare 
for further developments, especially in the way of 
making better use of the poorer quality fuels which 
are to be found in fairly large abundance in France. 
Anything that will aid in reducing the huge sums 
paid for imported coal is regarded as of national 
importance, and the Commission Interministérielle 
d’Utilisation du Combustible, which organised the 
Congress with the aid of practically all the scientific 
and industrial associations throughout the country, 
has already collected and collated a vast amount 
of useful data and has stimulated research in a way 
that has completely changed the aspect of the fuel 
problem. Intended to be purely a national Congress, 
the announcement of the gathering aroused so much 
interest abroad that its scope had to be enlarged 
by the inclusion of foreign countries, Great Britain 
being represented by Mr. Charles Lander, of the Fuel 
Research Board, Professor Wheeler, Dr. Marie C. 
Stopes and Mr, David Brownlie, who presented 
communications. Altegether there were close upon 
eighty papers, which were grouped according to the 
subjects dealt with, so that there was no overlapping 
at the shmultaneous meetings. 


PULVERISED COAL. 


The papers read showed the vast amount of experi 

mental and research work being carried out in France, 
especially in determining the physical characteristics 
of fuels and ascertaining the most suitable conditions 
of combustion for fuels of comparatively low heat 
value. For that reason a great deal of attention has 
been given of late to pulverised coal, and while 
powerful electrical generating plants at collieries 
in the Nord are running with pulverised coal the 
system is now being employed by a number of steam 
users, @8 was observable in the small pulverisers 
and air injectors shown at the exhibition inside 
the Conservatoire des Arts et Métiers. Several 
papers were devoted to the subject, which is presenting 
a rather serious problem on account of the high per- 
centage of ash in most French fuels. According 
to the experience of M. Roszak, the quantity of ash 
increases with the fineness of the coal. This he 
attributes to the ash passing through the screens 
more easily than the coal, so that there appears 
to be no means of grading pulverised coal with any 
fair degree of accuracy. The question of dealing 
with the ash occupied a great deal of attention, 
particularly with regard to the fusibility of the ash, 
and the problem is complicated by the fact that the 
ash in various coals vitrifies at different temperatures. 
It is hoped that a solution will be found in the experi- 
ments being carried out at Puteaux with the separa 
tion of non-volatile matter by the oil process. Of 
great value was the contribution of M. Audibert, 
who gave results of laboratory tests carried out 
with pulverised coal by the Houilléres Centrales. 
During those tests it was soon found that coal dust 
could only give satisfactory results when the volume 
of the combustion chamber was in definite proportion 
to the quantity of coal injected, and the volume 
was determined by the experimental burning of coal 
dust in a vertical cylindrical chamber. As was to 
be expected, the rapidity of combustion was found 
to increase with the fineness of the dust, and to be un- 
affected by the presence of ash. Moreover, the 
rapidity is further augmented 15 per cent. by whirling 
the dust, as it issues from the injector. In an apparatus 
shown by Messrs. Schneider et Cie. in the exhibition, 
this was done by injecting the dust through a cylin- 
drical fan. It was further found necessary to increase 
the area of the combustion space and reduce the 
speed of the injection, and while certain mixtures 
of coal gave good results, others did not burn at all, 
the dividing line between success and failure being 
often very narrow. Althoughexperience has shown that 
pulverised coal is efficient for steam raising in boilers 
designed for it, the temperature is, nevertheless, 
localised, with the result that around the injector 
are zones of low temperature. M. Roszak was of 
the opinion that pulverised coal could not supplant 
the grate, which produced a radiation of heat, while 
the heat of the flame was concentrated. He 
also remarked that as pulverised coal was only 
efficient when the combustion chamber was hot, 
the laying off of the boiler for a day or two meant 
a further loss of time when re-starting. M. Sohn, 
who has had a good deal of experience with pul- 
verised coal, terminated the discussion by declaring 
that where good coal was procurable there could 
be no question of superseding the grate, and that the 
use of the fuel in a pulverised form could only be 
recommended in the case of coal of low heat. value. 


British CONTRIBUTIONS. 


One of the meetings was devoted largely to the 


presented a paper on the work of the Fuel Research 
Board ; Dr. Marie C. Stopes interested the Congress 
with an address on the micrographic constitution 
of coal, illustrated with slides of transparent sections 
showing that “coal was not black”; Professor 
Wheeler contributed a paper upon the reactivity 
of coke, and Mr. David Brownlie sent communications 
upon regulations to be adopted for testing steam 
generators, as well as an essentially practical paper 
upon boilers in general, which, he affirmed, were 
nearly always badly installed. There was, he declared, 
more money to be saved in the boiler-house than 
in any other part of the works. The boilers should 
be in the hands of capable men, paid sufficiently 
to ensure the best results. In the discussion that 
followed it was remarked that a proper installation 
of boilers was only possible by means of a close 
collaboration of heat engineers with manufacturers. 
M. Smal, of Liége, deseribed what had been done 
by a Commission appointed by the Association 
Belge de Standardisation to establish rules for steam 
raising in which a definite thickness of fuel on the 
grate was given as @ guidance to those in charge 
of boilers. Full instructions for stoking boiler furnaces 
are contained in a guide published by the Associa- 
tion. The papers and the discussion showed that 
real progress is being made in the way of obtaining 
better boiler efficiencies, although much remains 
to be done to educate men in the technical manage- 
ment of steam generators. In explaining the methods 
adopted to secure better boiler efficiencies in the 
Saar collieries, M. Barré said that a great deal of 
trouble was experienced in keeping young men from 
leaving the boiler-house for the pits, where they 
could earn more money, and it was, therefore, pro- 
posed to specialise the work by creating classes for 
stokers who would be paid sufficiently good wages. 


Liquip FUELs. 


Liquid fuels were only dealt with incidentally 
at the Congress, for the reason, probably, that they 
were covered completely at the Congress on Liquid 
Fuels last year, and for industrial purposes fuel oils 
had made much less headway than had been expected 
on account largely of the fluctuating high prices, 
which make it very doubtful whether there is any 
real economy in the system. In 1921 the Minister 
of Public Works gave orders that oil burners should 
be fitted experimentally to a number of locomotives. 
On the Midi nothing was done, and on the Est the 
trials were soon abandoned, while amongst the other 
companies the only one to continue the experiments, 
until recently, was the Paris-Orleans. Each company 
tried one or other of the annular and turbine types 
of burners, and it seemed to make little difference 
whether one or more burners were employed. The 
oils also varied in viseosity from paraffin to thick 
oils. On the whole, the results were satisfactory. 
Steam was raised in one half the time required with 
coal ; there was an increase in power, the steam raised 
being one-third more than with coal; and the advan- 
tages were a facility for handling, the suppression 
of ashes and reduced labour. M. Leflot, who com- 
municated results of the experiments on the P.O. 
locomotives, stated that oil caused a much more rapid 
wear of the grate than coal, unless special precautions 
were taken, and, where oils were used containing 
sulphur, there was corrosion of the plates. The 
economy of oil was far from being so good as it would 
appear to be theoretically. The advantages were 
more than off-set by the cost of transforming the 
locomotives and putting down storage tanks, 
and by the fluctuations in the cost of the fuel which 
had to be imported. The railway companies would, 
indeed, be at the mercy of foreign oil producers. 
As there was nothing to be gained by firing locomo- 
tives with oils on the French railways, the experi- 
ments were abandoned. + Leflot gave details 
of runs between Paris and Tours from which it 
appeared that 11.4 kilos. of steam were raised by 
1 kilo. of oil and 8 kilos. of steam from | kilo. of 
coal. If oil fuels are not making much headway 
in France for industrial heating on account, largely, 
of the uncertain supplies and fluctuating prices, 
M. Pillard gave results of experiments showing what 
could be done with a combination of liquid and solid 
fuels. By charging the grate with cinders and in- 
jecting heavy oil the simultaneous combustion left 
ashes that did not contain a trace of carbon. The 
quantity of water evaporated with 3 kilos. of cinders 
and 1 kilo. of oil was 15.8 litres, or 2.8 litres more 
than with the oil alone. Advantages claimed for the 
combined system for locomotives were that steam 
pressures could be increased much more rapidly 
when taking gradients; the labour of firing was re 
duced; smoke was consumed, the heat efficiency 
increased and fuel economised. 


Gas For INDUSTRIAL HEATING. 


Numerous papers were presented upon the use of 
gas for industrial heating, all of them giving results 
of tests carried out with furnaces of different kinds. 
At the Ougrée-Marihaye blast-furnaces in Belgium, 
the Eickworth rotary burners ensured automatically 
a perfect combustion with the Cowper apparatus, 
but it is evident that modifications will have to be 
carried out in the older types of furnaces to allow 
of their working to the best advantage with gas. 





communications of British delegates. Dr. Lander 





employment of gas heating is the want of suitable 
refractory materials capable; of resisting _ tempere- 
tures of about 2000 deg. Cent. The contributions 
on refractory materials implied that while a good deal 
of research work is being carried out very little real 
advance has been made in the production of fire-bricks 
capable of withstanding from 1500 deg. to 1800 deg. 
for any length of time. Some interesting data were 
given of the successful employment of gases from 
coke ovens for heating Siemens-Martin furnaces 
at Ougrée-Marihaye. The gas, containing 52 per cent. 
of hydrogen, does not allow of an easy admixture 
of oxygen, so that there is a difficulty in adjusting 
the quantity of air necessary for combustion, and 
in any case it is found that the fire-bricks will not 
resist the effects of the hydrogen which accumulates 
in the upper part of the furnace. At Ougrée-Marihaye, 
therefore, the coke oven gas was compressed with 
cold air before its admission to the furnace, and the 
necessary quantity of hot air was added for the 
combustion. Parts of the furnace were water-cooled, 
this being found to be absolutely necessary. Con- 
sequently, furnaces heated with coke oven gas would 
have to be completely modified to ensure satisfactory 
working. The experiments showed that coke oven 
gas would be an extremely economical fuel for furnaces 
if only it were possible to procure fire-bricks of 
sufficient resistance. 


RECUPERATION OF WASTE Hear. 


The recuperation of heat lost through the cooling 
of coke from the ovens has been carried out success- 
fully at Zurich, while another installation is in opera- 
tion at the gasworks at Rotterdam. The incan- 
descent. coke is charged into a closed chamber com- 
municating with a boiler to which the gases are 
driven by a ventilator. The coke, on being cooled, 
drops through the bottom of the chamber, so that 
the upper part is kept constantly charged with 
incandescent coke. During 285 days the installation 
at Zurich cooled 7630 tons of coke and produced 
2922 kilos. of saturated steam at 6.4 kilos. pressure. 
One ton of coke at a temperature of about 1058 deg. 
Cent., therefore, produced 395 kilos. of steam. 
Another phase of heat recuperation was dealt with 
in @ communication showing the results that have 
been obtained over a long period by the Société John 
Cockerill by utilising gas engine exhaust for raising 
steam in boilers. It was stated that the economies 
realised were sufficient to pay 13 per cent. on the 
capital necessary for the entire power installation. 


Exiecrric Borers. 


Prominence was also given to the advantages 
of electric steam generators which are employed 
with great success in Sweden, Canada and France, 
and M. Paul Bergeon, Professor at the Institut 
Electrotechnique at Grenoble, who has done a great 
deal to perfect this method of steam raising, dealt 
with the economies being made with steam boilers 
by utilising surplus current for raising steam and, 
in many cases, storing it in accumulators. As illus- 
trating the variety of applications of electrically 
heated boilers, he stated that at the Fredet works 
at’ Brignoud, current is employed to raise steam 
in a shunting locomotive to a pressure of 170 lb. 
per square inch, and it is able to work for three or 
four hours until the pressure falls to about 42 lb. 
The current is not, of course, utilised under satis- 
factory conditions, but as it costs nothing the system 
is economical. In the opinion of Professor Bergeon 
electric steam generators should be employed through 
out the country where surplus current is available. 


CONCLUSION, 


The papers and discussions on the last day of the 
Congress showed that research work is being carried 
out in every direction with more or less success for 
utilising all available sources of energy in the most 
economical manner possible, and thereby reducing 
the expenditure upon the purchase of foreign fuels. 
The Congress concluded with a meeting at which 
resolutions were presented summarising the dis- 
cussions, insisting more particularly upon the adoption 
of a more accurate definition of calorific power and 
of a standard basis for calculation, while the greatest 
precision was recommended in analysis and in the 
carrying out of tests. The members subsequently 
visited a number of factories in the north and in the 
neighbourhood of Paris, where they were shown the 
methods employed for realising economies in fuel 
consumption. 





On March 30th there was a collision outside the Derby 
Station of the London, Midland and Scottish Railway 
Company, as to which Major Hall has recently reported. 
A parcels train from London to Manchester overran the 
signals and collided with a goods train going from Derby - 
to the West. The driver claimed that the signals were 
in his favour. but from a conversation he had with some 
signalmen immediately after the collision, it would seem 
that he missed seeing the distant signal, and when he 
saw the outer home signal, which is 458 yards from the 
inner home, he accepted it as the distant. The outer 
home was at “ clear ” when the driver sighted it, and the 
premature clearance of the signal when the inner home 
and distant signals were at “‘ danger " is one of the points 





The most serious impediment to the more general 





on which Major Hall comments. 
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Institution of Mechanical Engineers. | 


THE summer meeting of the Institution of Mecha- 
nical Engineers opened at the Technical College, 
Glasgow, on Tuesday last, under the Presidency 
of Sir John Dewrance, when the members were wel- 
comed by the Lord Provost, Sir Thomas Paxton, 
and by Dr. Mellanby, speaking for the Reception 
Committee. After the formal reception, the first 
paper taken was that on “ Sugar Machinery,’’ which, 
in the unavoidable absence of Lord Invernairn— 
the author—was presented by Mr. Chorlton. We give 
an abstract of it below. There was no discussion. 


“SUGAR MACHINERY.” 
By the Right. Hon. Lorp Iyvernarten, Member. 


The association between cane sugar manufacturers and 
engineers has been long and of continuous growth. Its 
importance to-day may be gathe ed from the progress 
shown by the history of the sugar industry. Develop- 
ments and improvements, due to engineering, have largely 
increased the quantity and quality of sugar which now 
ean be extracted from sugar cane. 

In early times the machinery in use was crude, and we 
may take it that by 1800 it would be, on the whole, like 
the Gur plant now in use. As time elapsed the process of 
manufacture has been divided into stages. At first there 
were only two stages, namely, juice extraction and con 
centration with skimming. Now there are several stages, 
including the after treatment of scums, and these can be 
indicated most easily by naming the principal machines 
used, namely, mills, clarifiers or subsiders, mud subsiders, 
filter presses, evaporator, vacuum pans, crystallisers, 
centrifugals. 

As only a rough survey of the progress of the industry 
is attempted, descriptions of plant and process are taken 
at intervals of twenty years, starting with 1800. The 
results of the survey are embodied in a table.* 

The author then considers improvements in methods 
and machinery. The fact that, with even up-to-date 
machinery, over 10 per cent. of the sucrose in the cane is 
lost as sugar shows, he remarks, the opportunity and scope 
for further improvements. The reduction in the loss in 
mill extraction to only 5 per cent. involves the use of about 
18 per cent. maceration on weight of cane ; but this added 
water in the juice calls for extra fuel to the extent of 10 to 
15 per cent. expressed as bagasse. Still more extra fuel 
is required with 2.5 per cent. loss in mill extraction, as the 
dilution of juice is in that case about 30 per cent. So far, 
it has been assumed that the juice is uniform in quality 
irrespective of the number of mill rolls employed. In 
reality the quality deteriorates with each additional 
crushing of the bagasse. 

The actual amount of impurities removed by clarification 
is very small. As the amount of inversion of sucrose in a 
modern factory is very small indeed, the final molasses 
may be considered as the concentrated glucose and 
impurities in the clarified juice, together with sucrose held 
in solution by the water of the molasses or prevented 
from crystallising by the impurities. 
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FIG. 1—MAUSS CONTINUOUS 


hydration of cane fibre particles. These fibre particles 
are the direct consequence of the repeated crushing of the 
bagasse, and are so small that they escape through the 
finest screens used ; persisting throughout all the stages 
of manufacture they appear in the molasses, and in the 
sugar, still recognisable as fibre particles, but altered 
somewhat through being partially dissolved away. 


The elimination of these particles from the juice is | 





* Not reproduced.—Ep, Tug E. 


} : Such impurities | 
consist of lime salts, of organic and mineral acids, and | 
gummy matters originally in the juice, or formed by the | 







aw ae eae oY oe et 


WS eH el 


| perhaps the most serious problem at present before sugar 
manufacturers. The juice in Hawaii is more pure than 
that in Cuba, and the sugars made contain the same per- 
centage of sucrose ; but while the Cuban sugars are freely 
accepted by refiners, Hawaiian sugars are objected to 
partly on account of irregular-sized crystals and partly 
because of the trouble they cause in treatment aftor being 
dissolved. The cause of the difference may be taken 
practically that the cane crushing in Hawaii makes the 
juice to contain more fibre particles than does the less 
drastic treatment in Cuba. Removal of the cane particles 
would contribute to reduce the quantity of molasses pro- 
duced by less gummy matter being formed and more sugar 
would crystallise. Screening of the juice has, so far, been 
insufficient to overcome this difficulty, and a remedy is 
wanted. This may perhaps be found through the applica- 


temperature and pressure must be reduced before the 
juice can be put into the open settling tanks. The common 
method employed for the reduction is to pass the juice 
through a counter current tubular cooler, where the 
surplus heat is taken up by cold juice on its way to the 
high-temperature heater, and a loaded relief valve is useq 
on the cooled juice outlet to let down the pressure. Thg 
advantage of the high-temperature method is that the 
coagulated matter is of harder or denser consistency than 
when low temperature is used. In both methods the mud 
should settle in flakes of appreciable size, but the “ wirs 
drawing " through the aperture of the relief valve so dis 
integrates the flakes that proper settling is hindered and 
the net result in both cases is practically the same 
although the high-temperature method should be superior. 
The latest"method of clarification takes the strained ray 
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Arrows indicate Flow of Juice From Mills to Evaporator and Treatment of Scums. 
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FIG. 2—FLOW SHEET 


tion of knowledge developed in some other branch of 
industry. 

Much has been done in the study and progress of means 
for separating the clarified juice or scums from the solid 
impurities ; but the results still leave room for research 
by the mechanical engineer. In the usual processes of 
juice clarification for the manufa:ture of raw sugar, 
after the juice has been passed through finely perforated 
strainers, it is heated to about 212 deg. Fah. and flows 
into tanks where a small proportion of lime cream is 
stirred in, sufficient to make it slightly alkaline to litmus. 
Thereafter the juice is allowed to settle and the clear portion 
decanted to the evaporators. The remaining mud amount- 
ing to 10 or 12 per cent. of the total contains sand, particles 
of cane fibre, coagulated albumin, cane wax, lime salts 
and other impurities, and is generally reheated and pumped 
into filter presses to recover as much as possible of the 
valuable juice. 

In some cases the mud is mixed with the dilute juice from 
the last mills, limed, heated and settled in conical tanks, 
80 as to obtain a more concentrated mud amounting to 
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CENTRIFUGAL SEPARATOR 


5 or 6 per cent. of the total juice, and this mud is returned 
on the bagasse intermediate carrier leading to one of the 
last mills, the object being to recover the contained juice | 
and leave the solids in the bagasse. 

In many factories a different procedure is employed, | 


| where the strained juice is limed cold, then pumped | 


through heaters under pressure, so that its temperature | 
is raised to 220 deg. to 250 deg. Fah. without ebullition. 
The juice is then under a pressure at least as great as that 
of steam at the corresponding temperature, and both 
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juice from the mills and passes it through continuous 
centrifugal machines of the decanting type, which separate 
and catch the sand and fine bagasse particles that have 
escaped through the fine strainers at the mills, also cane 
wax and other impurities lighter than the juice. The 
juice, almost completely freed from suspended solids, 
overflows and is conducted away for further treatment 

Fig. | shows the arrangement of these machines and a 
section of the “ bucket."" The ‘ Mauss” centrifugal 
separator consists of a series of conical drums which 
revolve horizontally on a vertical spindle running on two 
sets of ball bearings. The spindle is hollow and contains 
an internal spindle which is attached at its top end to a 
hydraulic piston, and at the bottom end operates togyle 
levers to open and close the drum sections. This move 
ment of opening and closing is controlled by a timing gear, 
adjustable to give the cycle of operations required for the 
material treated. 

The machine is maintained in continuous full revolution. 
The liquor flows into the bottom conical drum and over- 
flows upwards into all the conical drums. Centrifugal 
force moves the solids and heavier particles through the 
feed outwards, towards and against the periphery of the 
conical drums, leaving a resulting clear liquor flowing 
upwards and over the top lip of the drums into a suitable 
launder. The separation collects the solids to the quan- 
tity desired. The timing gear sets in motion the action 
of the toggle gear and the drums are then opened and 
closed. The feed is automatically cut off before opening, 
and the solids collected are instantly discharged by 
centrifugal force. At closing, the flow of feed is auto 
matically turned on. Before opening, wash water may, if 
desired, be run in to displace all the clear liquor. The 
solids discharged from the conical drums are received in a 
stationary outside casing, and fall to a suitable gutter or 
conveyor. The machine works continuously and ail! 
operations are entirely automatic. Drive is by belt from 
a motor or other prime mover, the speed of the separator 
being from 800 to 1000 revolutions per minute. 

After leaving the separator the juice is sulphured, 
limed, and then heated under pressure to 220 deg. to 
250 deg. Fah., the heating being finished preferably by 
injection of steam in a heater designed after the manner 
of a counter-current jet condenser. In this way the 
highest temperature of the juice is attained very rapidly 
and can be kept constant without danger of overheating. 
The steam is supplied through a reducing valve set to give 
the temperature desired. On leaving the heater the juice 
flows through a tubular cooler with a counter current of 
cold juice to take up the surplus heat, so that the juice 
may leave the cooler at about 212 deg. Fah. The whole 


| process is indicated on flow sheet, Fig. 2. 


In ordinary clarification the mud consists of at least three 
portions : the sand and other heavy material, which settles 
very rapidly; the coagulated albumin and part of the 
gums in combination with the added lime, which settle 
slowly ; and the cane wax with minute quantities of other 
light material, which remain floating. A smal] part of the 
impurities is of a fatty or waxlike nature and combines 
with part of the lime to form a soap or emulsion, and the 
effect of the wax and this soap is to render filtration in the 
presses difficult, as these matters clog the pores of the 
filter cloth very rapidly. 

In this new method the mud consists almost entirely of 
the coagulated albumin with the lime salts formed during 
heating, and this may be treated either in the ordinary 
filter presses or in a new type of continuous centrifugal 
separator. The foreign patents for that centrifugal are 
not yet completed and particulars cannot at present be 
published. 

With this system of clarification there are the following 
advantages :— 

The fine particles of cane fibre are removed from the 
juice before liming or heating, so avoiding the extraction 
from them of ,ums or colouring matter. The cane wax 
also is removed, avoiding the troubles it would cause 
through emulsification or saponification. 

The subsider mud is reduced in quantity and is in such 
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a form that it settles rapidly, there being no oily or fatty 
matter present, and the comparatively large flakes formed 
i unbroken in handling. 


e beu P » 

bo In reviewing the history of cane sugar and the close 
he relationship between the work of the engineer and the 
hd results ac hieved, while it is not possible, within the limits 
be of this paper, to treat the matter in detail, the aim has 
16 been to promote, and perhaps stimulate, the interest of 
n the engineer in an industry whose importance and value 
d deserves his continued active co-operation. 

» \ paper by Sir James Kemnal on “ Water-tube 
hd ' Boilers and Crane Construction ’’ was then taken. 

~ WATER-TUBE BOILER AND CRANE CONSTRUCTION, 


By Sir James Kemnat, Member. 


[ue author gives a short historical survey of the origin 
and progress of the water-tube boiler, pointing out that 
efforts were made as far back as 1796 by Count Rumford 
to construct @ boiler separating the water into compara- 
tively small eylinders; thereafter, improvements were 
suggested by John Cox Stevens, Trevithick, and others, 
until in 1856, the boiler was improved by Stephen Wilcox 
into a steam generator, which may be held to be the fore- 
runner of the Babeock and Wilcox boiler. 

References are made to early installations, some of 
which are still in operation. The author mentions the 
modifications in the materials used as improvements in 
metallurgical knowledge rendering such modifications 
possi bie 
.e particulars are given of the differences in circula- 
tion between semi-vertical and semi-horizontal type of 
water-tube boilers, and the author then discusses the 
advantages of water-economisers as compared with air- 
heaters used either singly or together in conjunction with 
water-tube boilers. 

Considerable controversy has, he remarks, existed, alike 
in the application of water-tube boilers for marine purposes 
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FIGS, 3 AND 4—DIAGRAMS OF 


and for stationary purposes, over the question of whether 
the principle of having the tubes inclined, say, 15 deg. 
from the horizontal, or inclined 80 deg. to 90 deg. as in 
boilers called vertical tube boilers, was the better. In the 
former there is solid water, or as near solid as water ever is 
in a boiler under steam, inside the tubes on the fire side, and 
the steam produced inclines to the top side. In the vertical 
tube boiler, however, there is a geyser-like action, in which 
the mixture of steam and water in the tube is equal nearest 
the fire to what it is farthest away from the fire. In the 
author's experience the result with the former, as regards 
durability, is superior to the latter? and there is no such 
advantage, as is pretended for the vertical tube boiler in 
circulation, nor is the circulation in any way better, but, 
on the contrary, it is not so good. In the vertical tube 
boiler experience has shown that when steam is raised the 
lower drums, that are not exposed to the fire, are cold, thus 
repeating the same experience that exists with the cylin- 
drical boiler, that when steam is raised the bottom of the 
boiler is cold, which condition continues until the stop 
Valve is opened, thus setting up strains that are detrimental. 

Another point that bids fair to be controversial is that of 
air-heaters versus economisers. Apparatus for slightly 
heating the air for combustion has been used for many years 
in marine work with Howden’s forced draught, and 
recently the use of similar apparatus is extending to 
important stationary plants. It may be said that for 
stationary plants the application of both economisers and 
air-heaters is a considerable source of economy, and enables 
smaller boilers to be used for a given duty. In marine 
work economisers are not generally used, but the applica- 
tion of air-heaters is very useful. 

The theories underlying the application of both these 
appliances are the following :— 

The addition of an economiser to a boiler and super- 
heater permits of the utilisation of a larger proportion of 
the heat of the fuel. The effect of a water economiser 
containing about 50 per cent. of the boiler surface is to 
increase the work done—that is, the output for a given 
quantity of fuel, about 8 per cent., corresponding to an 
increase of about six points in the efficiency percentage, 
bringing this up to about 82 per cent., based on the higher 
calorific value—or 88 per cent. on the lower value. 

If an air-heater be added to a boiler in lieu of a water 
economiser, then to obtain the same increase of output, 
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namely, 8 per cent., the boiler surface must be increased 
8 per cent., because in the case of the air-heater the addi- 
tional heat recuperated must be absorbed in the boiler 


surface itself. With this increased surface, and with the 
boilers worked at about the usual rate as when economisers 
are fitted, there would result about the same gas tem- 
perature at the outlet from the boiler, namely, 600 deg. to 
650 deg. Fah., as with the water economiser ; but if this 
heat has to be utilised in an air-heater, whilst retaining the 
same final gas temperature in the boiler, it would result 
in a high temperature in the air delivered to the furnace, 
which probably would affect the durability of the furnace 
material. In such cases, therefore, if an air-heater alone 
is to be fitted, an addition to the boiler surface is desirable, 
to effect a reduction in the temperature at the outlet from 
the boiler, so as not to raise the air temperature too high 
by the air-heater. This would mean a further increase in 
boiler surface of, roughly, 10 per cent. to 12 per cent. 
Hence the total increase in boiler surface if an air-heater 
be fitted instead of an economiser, under ordinary con- 
ditions, should be 15 per cent. to 20 per cent., and the air- 
heater then required would have about 130 per cent. to 
150 per cent. of the boiler surface. The result would be an 
increase in temperature of the air to about 240 deg. or 
250 deg. Fah., and an outlet gas temperature from the air- 
heater about the same as would be obtained from a water 
economiser, and the efficiency of the unit would be about 
the same. 

In regard to fitting an air-heater in addition to an 
economiser with the object of obtaining a further increase 
of efficiency by lowering the final gas temperature leaving 
the unit, it may be assumed that the ordinary final escaping 
gas temperature from boiler and economiser is about 
350 deg. to 400 deg. Fah., and if this is to be reduced by 
about 100 deg. the increase obtainable in efficiency would 
be about 2} per cent., and the air would be correspond- 
ingly heated about 100 deg. Fah. To do this an air- 
heater of about 100 per cent. of the boiler surface would 


be required. 
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in all these older methods. Lever huffing meets the 
requirements previously stated, and a brief description 
follows. 

The jib—Fig. 3—carries a short lever at its extreme 
end, over which the hoisting rope passes, the lever being 
pivoted on the jib head and held in position from the frame 
of the crane by wire ropes passing round the tail of the 
lever, the ropes thus automatically working the lever in 
any predetermined manner when the jib is |uffed inwards 
or outwards. 

It is the designing of this lever which will be of par- 
ticular interest to members. In the drawing is a line 
indicating the horizontal path in which it is desired that 
the load shall travel while being luffed, the path showing 
an upward curve at each end which checks the momentum 
of the jib and prevents overluffing. To obtain the shape 
of the tail of the lever round which the rope passes it will be 
seen that a vertical line A B is drawn through the point of 
the lever, and another line B C through the centre of the 
jib. From the point of intersection of these two lines a 
third line B D is drawn to the point at which the back guys 
are attached to the frame of the crane. This forms the 
tangent from the fulcrum of the lever and gives one point 
in the path. If this operation is carried out at various 
points between the maximum and minimum radius the 
curve at the tail of the lever round which the back guy rope 
has to pass will be formed. 

A further development in connection with lever luffing 
is the balancing of the weight of the jib, shown in the 
drawing, which is accomplished by means of a swinging 
weight carried on levers on the back of the revolving 
portion of crane and connected with the jib in such a 
manner that as the jib and load travel out this weight 
also travels out in the opposite direction and vice versed. 
The system of balancing is a later development and is of 
special interest, because, in addition to balancing the jib, 
it counteracts the shock to the structure so prominently 
present when an unbalanced jib is in operation. The 
balancing is accomplished by a swinging weight trans- 
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JIB CRANE AND SHEER 


The practice is now becoming common of increasing the 
temperature of the feed supply by taking some of the 
steam from the turbine after it has passed the high- 
pressure stage, and passing it through steam-heaters to 
heat the feed-water. In such cases there is not much 
advantage in using a water economiser, as the work of the 
water economiser is done in the heaters which are used 
in connection with the turbine arrangements, and the high 
temperature at which the feed-water is supplied to the 
unit then does not lend itself to the effective use of the 
feed-water heater or economiser ; in such cases the air- 
heater alone is preferable, the boiler surface, as stated 
above, being arranged so that a moderate transmission 
rate is provided, thus reducing the temperature of the 
escaping gas from the boiler to such a point that the heat 
which can be abstracted in the air-heater does not heat 
the air to more than a reasonable amount. 

Passing on to the subject of cranes, the author states 
that a simple mechanical contrivance known as lever 
luffing has been largely developed during the past few 
years in connection with the luffing of jibs, sheers, and 
boats’ davits. One of the first essentials to meét the 
requirements is to arrange the mechanism in such a 
manner that the jib can be luffed in or out while the load 
travels in a horizontal plane, or under some conditions 
to arrange so that the load follows some other predeter- 
mined path. For instance, when designing a rapid 
luffing jib-erane it might not be desirable for the load to 
travel in a horizontal plane, but to rise rapidly when 
approaching the maximum and minimum radii, so that 
further outward and inward movement of the jib is 
automatically arrested. Again, when designing sheer-legs 
it has been found desirable so to arrange the path of the 
load that while the sheers are going out the load shall rise, 
the objects aimed at being, first, general convenience in 
handling, and, second, relief of the heavy stresses in the 
back leg and traversing screw. Various methods have 
been tried to accomplish these ends, such as the well- 
known arrangement of the old Scotch derrick with two 
barrels, which can be clutched together, so that while the 
jib is being luffed inwards the load is automatically lowered 
and vice versé, thus maintaining an approximately hori- 
zontaljpath. There are also various arrangements for 

ing the hoisting rope round sheaves, with the same 
object in view, but serious drawbacks have been discovered 
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LEGS FITTED WITH LEVER 


mitting through a systein of levers its counterbalancing 
effect to the jib. 

In connection with sheer legs it will be seen from what 
has already been said that a lever can be fitted so that a 
set of sheer legs can be made to carry as heavy a load as 
they were originally designed for, at a far greater radius, 
because a large portion of the loadings can be taken by 
means of the guys from the lever to a concrete mooring 
instead of carrying it through the back leg. By making 
use of this idea the 100-ton sheer legs—Fig. 4—has been 
fitted with a lever, enabling it to carry its full load at an 
increased radius of 25ft., without putting additional 
stresses into the legs. 

The latest development of this design is called the jib 
lever-transporter. It has the appearance of a lever jib- 
crane, but is so designed that the load hanging on the lever 
passes through the jib, so that when unloading from a ship 
to a point inshore the load can travel in a straight line 
instead of in a circle, as in the case of an ordinary jib-crane. 
The principles on which this transporter is designed are 
exactly the same as for the ordinary lever jib-crane already 
described, while it is counterbalanced by the same methods, 
but it can readily be seen that it is a far more rapid means 
of unloading than the ordinary jib-crane. - 

The principle has also been applied with success to 
ships’ davits for large Atlantic liners. In this case there 
are two lever-jibs spread apart a sufficient distance to 
enable the boats to pass in between them, and the jib- 
lever operates on both sides of the vertical so that boats 
can be transferred from any desired point, across the ship, 
and lowered into the water, either to starboard or port. 
This has proved to be a rapid and satisfactory method of 
launching lifeboats at sea. 


A lively discussion, which was opened by Mr. 
Harold Yarrow, followed. Mr. Yarrow challenged 
Sir James's statement that the circulation in upright 
tube boilers was not so good as in horizontal tube 
boilers. He claimed that experience at sea showed 
that the circulation was admirable, an evaporation 
of as much as 25 Ib. per square foot of heating surface 
being attained. He dwelt also upon the disposition 
of the heating surface, and referred to the large 
area presented by boilers of the Yarrow type to the 








696 





THE ENGINEER 





June 29, 1993 








direct radiant heat of the furnace, and he touched 
upon the large volume of the combustion chamber 
and the reduction of furnace-wall troubles, owing 
to the relatively low temperature of the gases reach- 
ing them. Local grooving, which had oceurred with 
a few bottom water-drums of the D-pattern, had 
been entirely prevented by the adoption of the 
cylindrical form of water-pocket. 

Mr. Patchell mentioned that in order to overcome 
the trouble with furnace walls, caused by high rates 
of combustion, water-screen walls were being em- 
ployed in America. He called attention to the fact 
that the employment of the air-heater led to diffi- 
culties with the mechanical stokers and the brick- 
work owing to the high temperatures, and said that 
the value of the economiser as a storage of hot feed- 
water should not be overlooked. To his knowledge, 
boilers for pressures of 800 Ib. to 1000 Ib, per square 
inch were on order. 

Mr. Daniel Adamson, after a few historical notes 
about a water-tube boiler made by his firm in 1878, 
discussed the arrangement of heating surface in 
water-tube boilers. He noted that longitudinal 
baffles were displacing cross baffles, and since they 
increased the velocity of the gases they were certainly 
scientifically correct. He thought more credit ought 
to be given to the late Dr. Nicolson for all he had 
done to show the value of high velocity in boilers. 
In his, the speaker's, opinion, flame-tube boilers 
gave better results than water-tube boilers when 
fired with waste gases, showing that it was really 
the difficulty of providing good combustion space 
that the flame-tube boiler had to contend against. 

Mr. Clements gave some particulars of Babcock 














shown the * Clyde ” free-head capstan, 107 of which have 
now been installed at Glasgow Harbour, to be most 
efficient in service and very moderate in maintenance and 
repairs, especially as regards renewal of ropes, 

An improved type of electrical control, supplied by the 
Igranic Electric Company, for large capstans has recently 
been installed at Glasgow Harbour. The capstan is capable 
of hauling a load of 15 tons at 20ft. per minute, the motor 
being shunt wound of 35 brake horse-power. 
Pneumatic Grarn Evevaror at MEADOWSIDE GRANARY. 

The grain intake-plant at Meadowside granary originally 
consisted of two movable bucket -elevators, each of 250 tons 
maximum capacity per hour, which are placed on the quay. 
It was found, after these machines had been in use for some 
time, that ships loaded with parcels and part cargo of 
grain, of which there are a considerable number discharged 
at Glasgow, were not economically dealt with, and that 
serious delays occurred owing to gr.n being stowed out 
of reach of the bucket-elevator legs. 

After investigation and inspecting grain plants at various 
ports, the trustees decided to install at Meadowside a 
pneumatic elevator of 100 tons capacity per hour, the 
structure to be arranged to travel along the quay and 
traverse so that it could be placed to discharge a ship 
either between the two bucket-elevators or with the bucket- 
elevators amidships. 

he structure throughout is of steel, and it is supported 
on a portal carriage of 20ft. wheel base. The control cabin 
extends outwards in front of the structure, and allows the 
operator a full view of the deck of the vessel and quay. 
The cabin contains the winch for derricking the booms 
and controller for travelling and jacking. 

Two booms of weldless steel tubing, each 12in. diameter 
of bore, are connected at their inner ends to ball and socket 
swivel joints. The outer ends are fitted with rectangular 
bends and have renewable wearing plates where required. 
Telescopic pipes, 9in. diameter of bore tapering to 7in. 
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of which was very similar to the earlier dredgers 
chief departures being that the hull, framing and bu» 
ladder were made of iron, and the winches were 


the 
ket. 


operated 


from the main engine. In 1865, No. 8 dredger was "con 
structed by A. and J. Inglis. The design of this Vessel 
was a departure from the previous types inasmuch as the 


framing supporting the ladder was brought in from the end 
of the vessel, nearer amidships, and the shoot for dis 
charging the spoil was arranged so that the hopper barges 
could be loaded alongside. All the foregoing dredgers 
have been out of service since 1906, and the present plant 
consists of the following barge loading dredgers The 
Cairndhu, built in 1892; the Craigiehall, built in 19094. 
the Shieldhill, built in 1906; and the Rosslyn, built * 
1912. 
Hopper BARGEs. 


As the deepening of the river proceeded it was found 
necessary to employ a more efficient plant to dispose of the 
dredgings than the wood flats then employed, and in the 
year 1862 William Simons and Co., Limited, Renfroy 
designed and constructed what is generally recognised as 
the first sea-going hopper barge, which was capable of 
carrymg about 300 tons. This enabled the dredgings to 
be deposited at a deep part of the estuary of the river, 
about 27 miles from Glasgow, at a greatly reduced cost. 
Several features in the design of this vessel are still retained 
in hopper barges recently constructed. Hydraulic gear 
was employed for operating the hopper doors. 
years the depositing ground has been altered to 40 miles 
from Glasgow, and the later barges are each capable of 
earrying 1200 tons of sand. 

One feature of the latest type of barge, four of ;which 
were built by Lobnitz and Co., Limited, in 1911, is the 
method employed to preserve and lubricate the propeller 
shafts, which appliance—-Fig. 5——has greatly reduced the 
maintenance charges, and enabled the vessels to be more 
fully employed. The tail-shafts, 8in. diameter of body, 
are without liners, but swelled at ends in way of bearin:x 


Of recent 
























































boilers at Parkgate which are fired with blast- diameter, are provided, and combined with the power- to 9in. in diameter, and the bushes of stern tubes are 4/t 
furnace gas and powdered fuel simultaneously. luffing motion of booms give a vertical movement of 25ft. long at outer and 2ft. long at inner end. The protecting 
These boilers have a guaranteed capacity of 30,000 Ib. when working in ships’ hatchways. The receiver is device consists of a rubber ring—see Fig. 6—which js 
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per hour, but will produce 50,000 Ib. of steam in- 
definitely. The temperature of the gases round the 
four lower rows of tubes was about 1500 deg. Cent., 
and at the top about 600 deg. Cent. He asked how 
much steam was produced in these lower tubes, and 
said it was certain that in the upper ends of them 
there was no water. If circulation could be inereased 
in them, would the efficiency be improved ? 

Mr. Clarkson expressed the opinion that 700 deg. 
Fah. was a high enough superheat, and Mr. Rushworth 
spoke strongly in favour of Green’s economiser, 
whilst condemning water-tube boiler makers for 
trying to crowd too many things into one casing. 

After Mr. Ingram had said a few words, Sir James 
Kemnal replied. 

The meeting was then adjourned till the following 
morning. 

For the afternoon, alternative visits had been 
arranged to the works at Renfrew of Babcock and 
Wileox, Limited, to Messrs. Harland and Wolff's 
Diesel Engine Works, to the Steel Company of Scot- 
land’s Blochairn Works, and to the works of the 
Singer Manufacturing Company. There was also an 
excursion to Craigmaddie for the ladies of the party. 
In the evening a very well attended conversazione 
was held by the invitation of the Right Hon. 
the Lord Provost, Sir Thomas Paxton, in the City 
Chambers. 


On Wednesday morning a paper on ‘ Dock Appli- 
ances at Glasgow Harbour,’’ by Mr. Daniel Fife, was 
first taken The following is an abstract of it :-— 


MODERN DOCK APPLIANCES AT GLASGOW HARBOUR. 


By Dante. Fire, Mechanical Engineer, Clyde Navigation Trust. 
Glasgow, Member. 
Evecrric Coatinc CRANES. 

Glasgow Harbour being the home port of several large 
tesmnship companies, the vessels trading invariably take 
their full complement of bunker coal and load a consider- 
able quantity of heavy material, such as boilers, machinery, 
&c. To provide facilities for this traffic, two 32-ton 
electric cranes have been installed, one travelling crane 
at Rothesay Dock, by Sir Wm. Arrol and Co., Limited, 
in 1913. An additional travelling crane, by Messrs. 
Babcock and Wilcox, Limited, of 35 tons capacity is at 
present in course of erection at North Quay, Queen’s Dock. 


ELECTRIC CAPSTANS. 
Experience gained over the past eighteen years has 


6ft. 3in., and is fitted with cyclone dust collector ; the 
bottom is coned for free delivery of the grain. Duplicate 
filters are fitted on top of the structure for the purpose of 
extracting the dust carried over from the receivers. The 
grain is discharged from the bottom of the receiver by an 
oscillating tipper, motor operated, fitted with automatic 
clos ng gear and protected against damage from any solid 
matter being jammed between tipping-box and seating. 
The exhauster, which was designed and made by Reavell 
and Co., Limited, Ipswich, is of the three-stage rotary 
type in one unit, and together with the driving motor 
and speed increasing gear, is mounted on a common 
bed-plate of deep section. 

The exhauster is designed for a nominal vacuum of 
10in. Hg. and an aspired volume of 5200 cubic feet per 
minute with speed range of from 2800 to 3580 revolutions 
per minute ; the highest vacuum obtainable being about 
lljin. For the purpose of controlling the output of the 
exhauster at low vacuum, which occurs when the nozzles 
are operating in thin layers or when they are withdrawn 
from the grain, a system has been installed which, in actual 
service, gives every satisfaction. This arrangement 
consists of a Venturi pipe placed in the air-delivery pipe of 
exhauster, the throat of which is connected to a piston 
which is suspended by a tension spring. A spindle is 
carried up from the piston and engages with a rack and 
chain wheels which operate the shunt regulator. 


DREDGING PLANT. 


The author, after discussing the comparative cost of 
discharging grain by pneumatic and bucket elevators, 
then turns to the dredging plant. It is explained that 
the early appliances used for deepening the channel con- 
sisted of plough and rakes, which were operated by hand 
winches, also harrows attached to the stern of small 
steamers. ‘These were used to tear up the bottom of the 
channel, and the current carried this material away. 

An improvement on these methods was adopted at the 
beginning of last century by hand-dredgers, and in 1824 the 
first. steam dredger on the river Clyde was put to work. 
Of this design three were built for the Clyde, two for 
Dublin, one for Drogheda, one for Leith, and one for 
Montreal, by Messrs. Claud Girdwood and Co., Glasgow. 
The hulls were built of wood, and the leading particulars 
of the vessels are as follows :—Length, 59ft. 9in. ; breadth, 
19ft. 10in. ; depth, 18ft. 3in. ; draught, 4ft. 6in. ; there 
were twenty-two buckets, each of a capacity of 4} cubic 
feet, and capable of dredging at a depth of 12ft. below 
water level with the ladder at an angle of 36 deg. 

Gradual progress was made in the design of the dredging 
plant, and six machines of the double-ladder type were 
constructed between the years 185] and 1860, when No. 7 
dredger was built by A. and J. Inglis, the general design 


formed in a cast iron ring, bolted to the end of the stern 
tube. The pressure of oil from a tank placed in the engine 

room casing forces the rubber ring against the brass busi: 
in the casting and effectively prevents the escape of 01! 
and the ingress of sand. Air and draw-off pipes are 
provided for the circulation of the oil, and a steel shield is 
fitted to protect the rubber ring. The whole of the shaft 
from the propeller nut to the gland in the engine-room 1s 
under oil pressure, and so effectively protected and lubri 

cated, that in a propeller shaft recently drawn after ten 
years’ service, when the vessel had run @ distance of 
160,000 miles, no signs of deterioration could be seen. 


Mr. W. 
paper and dealt particularly 
system employed in the 
elevators. 

Mr. Bentham, of Henry Simons, also said a few 
words, in which he glrew the members’ attention to 
the fact that the Toute part of the performance 
diagram—-Fig. 10 of the original paper—is very rare!) 
met with, the rate of discharge per horse-power being 
generally much greater. 

After Mr. Fife had acknowledged the vote of thanks 
which was heartily accorded to a really excellent 
paper, Mr. Bruce Ball, of Glenfield and Kennedy's, 
presented a paper on “‘ Mechanical Contrivances in con 
nection with the Storage and Distribution of Water.” 

There was no discussion upon it, but Mr. Richard 
Allen said a few words about the control of the Nile, 
mentioning particularly the ingenious device of 
an engineer who, to save himself the trouble of visit- 
ing the nilometer every morning, had fixed a kind of 
gramophone to a telephone, so that he could “ ring 
up the Nile” whenever he wanted. When Mr. Allen 
listened, he heard the gramophone repeating over 
and over again: “Five metres, five metres, five 
metres.” 

Professor Mellanby then gave in abstract a paper 
on ** Clyde Marine Oil Engines,” but the President 
announced that it would be taken again in London at 
the earliest ‘possible moment and be fully discussed 
there. We propose to print abstracts of the last two 
papers in future issues. 

us the ‘literary’ part of the meeting came to 
an end, and the rest of the week was devoted to visits 
of instruction and visits of pleasure. It was an 
exceptionally successful summer meeting, and the 
attendance was large. 


Reavell opened a brief discussion on the 
with the au contro! 
latest suction grain 
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New Rolling Stock for Chinese 
Government Railways. 


Mucn has been written recently about the inability 
of the Chinese Government to pay for rolling stock which 
is 80 urgently needed on several of the railways. In July, 
1921, an order was placed through Messrs. William Forbes 
and Co., of Tientsin, for five modern de lure semi-steel 
passenger trains. The equipment was built under a joint 
contract by the Pressed Steel Car Company, and the 
(American Car and Foundry Company, of New York. 
This was about the last important rolling stock contract 
that was made by the Chinese Government, and the equip- 
ment is certainly the finest that has been imported into 
this country. One might even go so far as to say that it 
is far too luxurious for China, and was certainly too expen- 
ive considering the financial condition of the country. 
Each train consists of one baggage car, postal car, dining 
car, drawing-room car and two each first, second and third- 
class coupé sleeping cars. Three semi-steel private cars 
were also called for under this contract. The total cost 
of the five complete trains of ten carriages each and the 
three private cars, amounted to gold dollars 2,669,643. 
These trains are for the exclusive use of the Pekin- 
Pukow run vid Tientsin, and are the property of the 
rientsin-Pukow Railway. 

The floors in all first-class cars are ——, with aioe 
Wilton carpets, whilst the halls, toilet 
floors are carried out in red and 
tiles. The upholstery in the first-class 
cars is in brown Spanish leather, whilst the drawing-room 
is in green short nap plush. Fabricold is used for 
the second and third-c’ sleepers. 

The ventilation is of the exhaust type by means of 
torpedo roof ventilators. Air intake ventilators are 
also provided at the bottom of the windows in first and 
second-class cars. Heating is on the Gould vapour system, 
with independent control for the coupés of first and second- 
class sleeping cars. The steam from the locomotive 
is regulated by an automatic device so that there is no 
pressure in the pipes inside the cars. 

The exterior of the cars is royal blue with gold orna- 
mentation and lettering in English and Chinese. 

The lighting equipment is the Stone 24-volt system 
with Tonum batteries. All materials for the lighting 
were supplied by J. Stone and Co., Limited. Air brakes 
are of the Westinghouse type, with two shoes acting on 
each wheel. 

Some of the special features in these cars include per- 
manent sliding window screens ; hot as well as cold run- 
roof water in the wash-basins of first-class cars; brake 

k adjusters for automatically maintaining a constant 
air brake piston travel; metal conduit system for 
wiring ; ait train signal allowing of signalling the engine 
driver from any car in cases of emergency ; solid rolled 
steel wheels ; roller side bearings between body and bogies, 
and pivoted head spring centring couplers. 





The first-class sleeping cars have accommodation for 
sixteen passengers. There are eight coupés, each accom 
inodating two; passengers, and there are quarters for two 
ar attendants and two toilet rooms The drawing- 
room car has accommodation for twenty four passengers, 
as well as quarters for two attendants and a toilet room. 
It is equipped with sixteen revolving parlour chairs, 
wnd has four coupés exactly the same as those in the 





FIRST-CLASS COUPE—UPPER BERTH CLOSED 


sleopers. The dining saloon can accommodate thirty- 
six persons at one time, there being six tables for four 
persons each on one side, and six for two persons each 
on the opposite side. The tables are removable, and 
are covered with a milk-coloured glass. 

On arrival in China the sections and parts were assem- 
bled at the Tientsin-Pukow shops at Puchen, under the 
direction of Mr. John Alston, locomotive and works 
superintendent of the line. 











ness of water- 
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CANTON RAILWAYS AND WHARVES. 


HERE are now two railways runming out of Canton 
the completed Canton-Kowloon line, which provides 
communication with Hong Kong, and the northern line 
which is being pushed forward to Hankow. The Canton 
termini of these two railways are a considerable distance 
apart, with the result that goods passing from one line 
to the other have to be carted through the town, which 
naturally involves a considerable waste of time and money. 

Commenting on the proposals to connect the two rail 
ways by a line girdling the city, a writer in the Journal 
of the Shanghai British QGhamber of Commerce says : 


|““A fear seems to exist that the junction of the two 


present lines will mean a loss of business to Canton. 
This is impossible. The bulk of the goods coming in 
from the north will be for Canton, the great consuming 
centre, manufacturing and distributing city for the De'.a ; 
and the girdle line will facilitate distribution to local 
points without change of conveyance. What about 
Hong Kong the critic exclaims! Owing to the cheap 
carriage the bulk of the produce 
arriving by rail will be loaded at Wongsha on to junk 
or steamer. Perishable articles, very valuable goods, 
and to some small extent coal, metals, and stone, for 
cement works, from the northern line wil! be carried 
through direct to Hong Kong. But Canton will become 
the coal market of the province and Wongsha its chief! 
distributing station. In place of the Fish Market rafts 
now obstructing the fairway and preventing bund and 
wharf construction, there will be good wharves and jetties 
to serve vessels of all kinds. To facilitate the ooaling of 
vessels lying in the Hong Kong harbour it is certain that 
coal junks or lighters, loading at Wongsha coal yards, 
will do a good trade, 

“What about Whampoa another critic exclaims 
Whenever the development of a sub-port at Whampoa 
takes place the Kowloon rail line is at hand to assist 
in its development. It runs but a few miles from the 
present proposed site, and the laying of these few miles 
will place the port, its wharves and its shipping in imme 
diate through and rapid connection with Canton itself ; 
and by means of the girdle line with the hinterland of 
the province and the great cities that lie along the northern 
railway. A facility that can be offered by no other reason- 
able or economical project. 

‘It is a universal experience that where communica. 
tions are provided and facilities offered there an in 
crease of trade results ; and with an increase in the move- 
ment of goods there is an advance in revenue collection : 
as freight and « duty.” 





From Vancouver it is announced that special imstruc 
tions have been issued to the Geological Survey parties 
in British Columbia to investigate the reported discoveries 
of arsonical deposits in the Hazelton district. 
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The Kearsarge Crane. 


Durie the past few years several warships have been 
transformed for new and peaceful services, so that they 
have become practically unrecognisable ; but one of the 
most striking conversions which has come to our notice 
is that of the United States battleship Kearsarge into a 
floating crane. This change has, we believe, resulted in 
the provision of the most powerful sea-going crane afloat, 
and certainly has turned an obsolete war vessel into a most 
useful adjunct to the American navy yards. 


Kentueky, was built by the Newport News Shipbuilding 
and Dry Dock Company and was launched early in 1898. 





Luf Fing Mech, 
House 


all the deck plating, so that it forms practically a con- 
tinuous plate. Columns and gusset plates were also added 
where necessary, and the riveting of angles to plates was 
reinforced by welding. Some of the boilers and one of the 
main engines were removed, but we have no information 
as to whether the remaining engine drives its original screw 
or works a central propeller. 

The crane, it will be seen, is of the luffing jib type and is 
capable of lifting a load of 250 tons at a speed of 6ft. per 


| minute and at a radius of 101ft., while an auxiliary hoist 
for 40 tons can reach out 175ft. and has a speed of L5ft. 


per minute. It takes nine minutes to revolve the crane 


| through one revolution and twenty-five minutes to luff from 
The Kearsarge, together with her sister ship, the 


one extreme to the other. 
One of the most difficult problems in designing the crane 
was the transfer of its weight to the hull, as the latter 
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FIG. 1i—GENERAL ARRANGEMENT 


A description of the vessel appeared in Tur ENGINEER of 
September 29th, 1894, while on January 26th, 1900, we 
published as a Supplement some drawings showing her 
internal construction. She had a displacement of 11,525 
tons on a water line of 368ft. by 72ft. 2}in. beam, and was 
propelled by twin-screw triple-expansion engines at & 
speed of 16 knots. 

It was decided to convert this old battleship into a 
crane capable of lifting a load of 250 tons and able to go 
out to sea. The work of altering the hull to suit the new 
service was undertaken by the Navy Department, while 
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cannot be considered as a rigid base and an enormous load 
had to be carried. It was therefore decided to have a 
double-ring track on the deck and to share the load between 
the running wheels, as far as possible, by means of equalising 
beams. 

The foundation is formed by a circular box girder. with 
webs spaced 4ft. apart, of 60ft. mean diameter, built into 
the hull. On the top of this girder there are four con- 
centric rings of rails, with a rack between as shown in 
Fig. 2. The rails are laid in chairs with wedges beneath, 
so that they may be adjusted exactly level. In the middle 








————___— 


ends. Appropriate nuts are secured by trunnions in the 
heel of the jib and inthe back stay. At the centre of the 
length of the screws there are large bevel gear wheels 
that mesh with bevel pinions on a cross shaft. The drivir 
motors are connected with this cross shaft throws 
multiple reduction gearing. On referring to Fig. 3 it will 
be noticed that there is a strut pivoted to the centre of the 
luffing screws and also to the back leg of the jib halfway 
between the upper nut and the main pivot of the jib. 
The proportions of the several parts are such that this 
strut always maintains the same angle to the horizontal 
regardless of the extent to which the jib is luffed, and it is 
thus used as a base on which to build the platform for the 
luffing gear. The same platform also accommodate; tie 
gear for moving the auxiliary hoisting crab in and out on 
the jib. 

The main hoisting machinery comprises two units, each 
of 125 tons capacity, with drums 7ft. 2in. in diameter by 
8ft. 4in. long. There are two hoisting tackles, and w }\o. 
the maximum load has to be lifted they are conne :tod 
together by an equalising beam on the fall blocks, while 
the drives for the two drums are coupled by a clutch. This 
machinery, together with the auxiliary winch, is mounted 
on the side of the main turntable. The turning gear, 
which drives a pinion engaging with the rack between the 
circular tracks, is also arranged in the same machinery 
house, while high up above it there is the operator's cabin. 

Elaborate arrangements have been made for securing 
the crane when the ship goes to sea. The jib is then 
lowered so that its head rests on a trestle at the stern. 
plainly shown in Fig. 2, to which it is clamped down 
The weight is then taken off the turntable wheels by screw 
jacks arranged between each pair, and four massive turn. 
buckles are used to tie the turntable down to the deck. 
Finally, a big steel pin is pushed up from the deck into 
@ socket in the carriage to prevent any possible turning. 
When everything is snugged down the crane ship can zo 
to sea at a speed of 1! knots. 








THE TIDES FROM AN ENGINEER'S 
STANDPOINT.* 


THe view suggested in the paper is that the idea of a 
tide-wave is misleading, and that it is simpler to think of 
the tides as being due to horizontal movements generated 
by the tide-raising forces in the deep water of the ocean. 
These movements are intensified in the shoal water roun« 
the coasts, and become the well-known tidal streams. 

The rise of tide is due to obstruction of this motion, 
kinetic energy being converted into potential energ). 
The range of tide depends upon the degree to which th« 
flow is opposed ; where strong currents exist the rise is 
comparatively small. Where a particular component 0: 
the tidal motion meets no obstruction, it causes no rise, 
so that, if the coast runs north and south, there will be nv 
diurnal inequality, while on a coast running east and west 
one-day tides will be found. 

The ebb tide due to the reconversion of the potential 
energy inte motion is independent of the tide-raising forces 
and depends on geographical conditions, the stream 
taking the directions which give the quickest escape to the 
banked-up water. In a deep gulf the ebb will be in th: 
reverse direction to the flood, but on an open coast which 
the flood strikes obliquely the ebb will be more or less i: 
the same direction, resulting in a littoral current. |: 
consequence of the ebb being independent of the tide 
raising forces, its total energy must be less than that of the 
flood by the energy lost in friction. The mean sea-level 
towards the end of a long inlet, in consequence, will be 
higher than at its mouth, and half-tide level will be higher 
at springs than at neaps ; the ebb will also last longer than 
the flood. 


In long gulfs an oscillation of the whole body of water 








FIG. 2—-DOUBLE CIRCULAR TRACKS FOR CARRYING CRANE 


the construction of the crane itself wes entrusted to the 
Wellman-Seaver-Morgan Company, of Cleveland, Ohio. 
The change in the appearance of the vessel which has been 
produced is plainly shown in the engravings given on 
page 690, for which, as well as for the other engravings used 
to illustrate this article, we are indebted to the monthly 


Journal published by the American Society of Mechanical | 


Engineers. In this connection it is noteworthy that the 
trellis masts seen in one of the engravings were added 
after our picture of September 29th, 1899, was drawn. 
The alterations to the hull necessitated by the change 

comprised extensive strengthening of the decks and 
framing and the addition of bulges to increase the stability, 
which have made the beam now 92ft. The displacement, | 
however, has been reduced to 10,350 tons. The strengthen- 
ing of the hull was effected by welding together electrically ' 


of the ring there is a post to centre the crane. The founda- 
tion for the rotating part of the crane is best shown in 
Fig. 3. It comprises two box girders 10ft. deep by 75ft. 
long, with the webs spaced 30in. apart. These girders 
are braced together and are supported at their ends by 
the main carrying bogies. Auxiliary girders are built 
out from the sides and are equipped with bogies to ensure 
lateral stability. Between the main girders at the back 
there is a compartment for the counterweight, which con- 
sists of some 450 tons of old armour plate. 

The construction of the jib is so obvious in Fig. | that 
it is unnecessary to enlarge upon it here, but the luffing 
gear is rather unusual and noteworthy. Luffing is effected 


by two big screws, which tie the jib back to the back | 


stay. These two screws, which are each 83ft. long by 15in. 
in diameter, have right and left-handed threads at opposite 


Fig. 3—BIRDS-EYE VIEW OF SHIP AND CRANE FOUNDATION 


is set up, and the rise of tide does not then follow each of 
the tidal impulses, but increases as long as the force is 
above the mean. This causes the “ age of the tide.” 

The effect of storm waves on the material on a beach is 
to remove it into deeper water, where it becomes the sport 
of the currents until it is cast up again during off-shore 
winds. The total energy of the flood being greater than 
that of the ebb, the material will move, on the whole, in 
the direction of the flood-tide. 

The greatest movement takes place in water of moderate 
depth, where the main stream is felt and the waves keep 
the material in motion. The result is seen in the formation 
of river bars and lagoons. If the main flood sets up an 





* Official abstract of a paper by Mr. Edward William Holling- 
worth, M. Inst, C.E., to be brought forward for diseussion at 
the Institution of Civil Engineers. 
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estuary, instead of across it, the material is deposited in 
banks lying up and down stream and eventually forms a 
delta. The tendency of the drifting material is to move 
towards the heads of all inlets, where large deposits are 
found ; these are capable of reclamation if sufficient silt is 
supplied by adjacent rivers. 

A survey of the present condition of ancient ports 
reveals the greatness of the changes which have taken 
place in the coast-lines during a comparatively short 
period, and which can be traced to the influence of the 
flood tide. 








THE OPTICAL SOCIETY. 


\r a meeting of the Optical Society, held on Thursday, 
the 14th inst., the first paper to be read and discussed was 
“ Levels and Level Bubbles,”’ by 8. G. Starling. The 
paper dealt with the factors affecting the efficiency of 
levels of the bubble form. The results were given of 
measurements of the density, surface tension, and viscosity 
of several liquids, e.g., benzol, xylol, chloroform, alcohol 
and ether, which are used in levels and the corresponding 
measurements on petroleum ethers distilled at va ious 
renzes of temperature, the ether distilled at 40 deg. to 
50 deg. Cent, being largely used for levels. Measurements 
were also given connecting temperature and length of bubble 
with tubes of the ordinary cylindrical type, together with 
the relation between the damping of the movement of the 
bubble and its length, and the relation between damping 
and diameter of tube. The calibration of levels with par- 
ticular relation to the presence of faults in the tube was 
discussed. The determination of the longitudinal radius 
of curvature of the tube was made, and the effect of 
departures from the circular form upon the calibration 
curve of the level commented on. A new method of 
obtaining calibration curves, by photographing the image 
of the bubble in a plane mirror, so that the position of the 
bubble upon the scale is obtained for successive tilts given 
to the tube was then described. The relations between 
temperature and width and depth of bubble were set out 
and the results applied to an explanation of the ‘‘ constant "’ 
bubble of E. R. Watts and Son, Limited, which has the 
same length at all temperatures. 

The second paper was by E. Wilfred Taylor and was 
entitled “The Primary and Secondary Image Curves 
Formed by a Thin Achromatic Object Glass with the 
Object Plane at Infinity.”” It was pointed out that the 
shapes of the primary and secondary image curves of an 
object plane at infinity formed by a thin simple lens are 
well known and can be readily determined. The object of 
the paper was to show that the image curves in the case of 
a double object glass of ordinary thickness, and with the 
inner curves approximately in contact, correspond very 
closely to those of a simple lens of the same power, and are 
only very slightly affected by the use of different glasses. 

In a third paper “‘ A New Form of Balloon Theodolite 
was described by T. F. Connolly. The theodolite was 
designed primarily for the observation of drifting balloons 
when it is desired to follow as closely and consecutively 
as possible the movements of the balloon and to note 
periodically the time and the simultaneous altitude and 
azimuth observed. In the instrument the horizontal and 
vertical circles are brought together in such a way that a 
single index serves for reading both. A large field achro- 
matic magnifier is so arranged that a “ stand off” view 
is secured. The magnification is such that the necessary 
readings and estimations are easily made. The usual 
vernier has been abolished and replaced by a single index. 
Estimations of the degree intervals are made on each circle 
to one-tenth of a degree. 








DIE CASTING RESEARCH. 


Tue British Non-Ferrous Metals Research Association 
has undertaken an extensive series of investigations on die 
casting alloys, which will spread over at least three years 
and entail an expenditure exceeding £10,000. ’ 

The development and support of die casting im this 
country as a means of rapid production is recognised as of 
great national importance both for ordinary commercial 
production, in the most diverse industries, as also for 
munitions and equipment of the fighting services. The 
Department of Scientific and Industrial Research, after 
holding a conference of those interested in the subject, has 
promised substantial financial assistance to the research. 
The Research Associations of the British motor and allied 
industries, of the scientific instruments, and of the elec- 
trical and allied industries have also afforded their support, 
and are represented on the committee controlling the 
investigations. 

Various types of alloys are used in die casting, and, 
because of the wide field covered, the proposed research 
has been divided into three sections : (1) brass and bronze 
alloys, (2) aluminium alloys, (3) low melting point alloys 
(zine, tin, lead, &c.). These three branches, with suitable 
arrangements for co-operation, will be dealt with in separate 
institutions, under the supervision of recognised leaders of 
metallurgical research. Every care is being taken in the 
constitution of the committee which controls the work, to 
ensure that both the manufacturers and the users are 
represented. 

Work of this nature demands the close interest of the 
industry, and it is hoped that no difficulty will be expe- 
rienced in obtaining the small subscriptions required to 
assure the substantial Government support, which is 
only available in a measure dependent on the backing of 
the scheme by the industry. An appeal is therefore now 
being made to the industry—makers and users—to provide 
their quota of the fund required, as without this it will be 
impossible fully to develop the work, the results of which 
will be primarily available to those who support the 
research. Full particulars of the scheme can be obtained 
from the headquarters of the British Non-Ferrous Metals 
Association, 71, Temple-row, Birmingham. 











Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Spiritless Market. 


Tue Midland iron and steel market is spiritless. 
Demand has shrunk to very small proportions, and though 
both iron and steel makers have granted price conces- 
sions in an endeavour to keep their plants going, they 
have been unavailing. The conditions which prevail do 
not inspire confidence, and there is little prospect that the 
June figures of production will show anything like the 
encouraging increase of the previous month. The falling 
off in the volume of orders and inquiries has increased all 
round, and consumers are buying only for immediate needs. 
The position on the Continent makes it extremely difficult 
for buyers to know what is going to happen, and they 
will not risk contracting forward. The low offers of 
continental material, both iron and steel, are also having 
an adverse effect upon trade in this district, and though 
the volume of business which is going abroad is not great, 
yet the low prices quoted are sufficient to depress the 
market. At best the outlook is obscure, and the imme- 
diate position is anything but heartening. Hopes are 
entertained that when stocktaking is over at the works, 
consumers may turn their attention again to buying. 


Derbyshire Pig Further Reduced. 


The pig iron situation in this district is one which 
gives rise to much anxiety. Stocks are reported to have 
accumulated owing to the check which high prices have 
put upon consumption at home and the declining energy 
in the foreign demand. Some furnace owners have sold 
most of their output over the next month or two, but 
those who are less fortunately placed are forced to re- 
consider their policy. It requires a good deal of boldness 
to accept the hazard of putting any considerable propor- 
tion of the make into stock at the present cost of produc- 
tion, and with falling values. The market is so unrespon- 
sive, however, that it is extremely difficult to find adequate 
outlets. Indeed, some makers have found it necessary to 
put some of the product of the furnaces into stock, and, 
in view of the additional expense thus incurred, are talk- 
ing of closing down their furnaces. They have found it 
impossible to get any concession in coke prices, and, in 
some instances, coke makers are reported to have quoted 
higher prices for contracts running into the third quarter. 
Apparently, no substantial reduction can be expected 
to take place until the heavy exports to the Continent 
at high prices receive a definite check. After a slow 
deterioration since the readjustment of a fortnight ago, 
pig iron is again this week definitely lower in some direc- 
tions. Derbyshire houses have dropped their quotations 
a further 2s. 6d. per ton. The movement is not unanimous, 
but it is decisive as far as it goes. No appreciable business 
has, however, accrued. Derbyshire forge is now quoted 
£4 15s. and No. 3 foundry £5 2s. 6d. at furnaces. Buyers 
are not disposed to pay even these reduced prices, and 
there is next to nothing being done in forge material. 
The position has improved slightly as regards foundry 
sorts, some export orders having relieved the situation. 
Little change is to be noted in the price of Northampton- 
shire makes, and there is no Staffordshire pig on the 
market. 


The Iron Trade. 


The prospects of the Staffordshire finished iron 
trade are no brighter than when I wrote last week, and 
as we are approaching the dead season of the year, there 
is little likelihood of a real revival before the autumn. 
The local ironworks are rapidly exhausting their orders, 
and a number are unemployed this week. Business is 
increasingly difficult, with dear fuel and the wages increase 
lately conceded under the sliding scale. A few of the 
fortunate works have fair orders still to execute in con- 
nection with the wagon-building business in progress at 
local works. Quotations for marked bars remain firm at 
£14 10s., but for Crown bars the quotation varies from 
£12 to £12 5s. in South Staffordshire, though the nominal 
figure remains £12 10s. The North Staffordshire price 
is £12 10s. Nut and bolt hars are in very slow request, 
and some Black Country mills have this week reduced 
their price by no less than 5s. per ton in an endeavour to 
secure the meagre business coming on to the market. 
While some mills ask £11 5s., many others are pre 
to accept £11. Belgian bars are dearer this week by 7s. 6d. 
per ton at £8 17s. 6d. delivered here. However, when this 
is put against the £11 or £11 5s. asked by local producers, 
it will be understood why so much of the little work avail- 
able is going to the Continent. Tube makers are but 
moderate customers for iron strip at £12 10s. They can 
buy steel so very much cheaper, some 30s. less, that an 
increasing quantity of the latter is naturally being used 
for tube making. 


Reduction in Galvanised Sheets. 


The pressure by eonsumers for further price 
concessions which I noted last week, combined with keen 
competition for a diminishing volume of overseas trade, 
has had the effect of bringing down the price of galvanised 
corrugated sheets for export 7s. 6d. per ton to £18 10s. 
Some local houses still quote £19 2s. 6d. for small orders 
given out in the district, but others are content to ask 
£19. Buyers for the home trade are still dissatisfied. 


Steel. 


In the steel trade locally, orders are being worked 
off, and one of the Black Country steel works has closed 
down eleven of the shops. Billets can now be bought at 
about £8 5s., although £8 10s. is the more general quota- 
tion. Belgian prices are slightly firmer at £7 15s., but a 
good deal of business has already been arranged on the 
basis of £7 10s. delivered. In the finished steel mills there 
is very little new business, but the manufacturers are not 
disposed to extend the recent 5s. reduction. Small bars 





have been taken by re-rollers this week at £10 10s. This 
branch of the trade is capturing a good deal of the business, 
through its ability to take advantage of cheap Belgian 
billete, which are from 15s. to £1 per ton below native 
prices. Steel strip is being disposed of at as low as £11, 
in some cases a fall of nearly 10s. on the week. There are 
mills, however, who adhere to the £11 10s. basis 


Scrap Falls Half-a-crown. 


Prices of steel scrap have undergone a further 
reduction of 2s. 6d. per ton, some sales having been effected 
this week at £3 17s. 6d. But these are strictly for urgent 
requirements, and the large users of steel scrap have not 
yet found it necessary to come on to the market. They 
appear to have large supplies of material on hand. 


Falling Off of Steel Orders. 


Owing to lack of orders and the depression in 
the iron and steel industry, Alfred Hickman, Limited, 
Springvale Steel Works, Bilston, have closed down some 
of their steel casting shops and a number of cupolas. The 
effect of this is to throw out of employment for an in- 
definite period about 400 men. The outlook in the steel 
trade locally is far from bright. Orders and inquiries have 
been falling away continually for some weeks, and the 
position of makers has been made worse by the fact that 
production costs have increased, especially as far as coke 
is concerned, while selling values are depreciating. For- 
tunately, the furnaces are still kept going. 


Increased Use of Electricity at Coventry. 


The annual report of the Coventry Electricity 
Committee just published reflects the improvement in 
the city’s industrial conditions, as compared with the 
two previous years. The fact that the majority of the 
Coventry motor and cycle factories are now electrically 
equipped for power purposes renders that aspect of the 
report the more significant. The report shows that the 
units sold were 34,826,476, as compared with 26,134,570 
in 1921-22, an increase of 33 per cent., and the Committee 
points out that there were periods during the year when 
the peak load exceeded the figures attained during the war. 


Cannock Chase Miners’ Wages. 


It is generally expected that an announcement 
of a substantial increase in the wages of Cannock Chase 
miners for the next two months will be made after the 
Wages Board, which fixes their rate of pay, meet on 
Monday next. The rates of pay for the next two months 
will be based on the coal output and working costs of 
March and April, and as these were good periods, sub- 
stantial benefits should accrue to the miners. In May and 
June the local colliers had an increase of 10d. per day, 
and they are hoping that another 10d. will be forthcoming 
in July and August, bringing the minimum wage of the 
stallmen up to IIs. per day. 








LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
General Outlook. 


Siens of the approach of lower prices in the iron 
and steel markets are multiplying, and it is now a question, 
not of keeping up the selling values, but of deciding how 
far they will have to recede before consumers are satifised 
that the bottom has been reached. Almost all new buying 
in this district has ceased, and the general opinion amongst 
merchants is that trade has never been worse. This is 
probably an exaggerated view to take, but it cannot be 
called unnatural. Merchants generally are hoping for 
much lower prices, which would enable them to get to work 
again, but these would involve further heavy losses for 
producers, and already it is reported that reserve funds 
are becoming exhausted. Meanwhile it seems that the 
continental producers can work at much lower rates, and 
in spite of the disturbance in the Ruhr district they are 
able to offer cheap iron and steel for delivery here. 


Metals 


The copper market is still in a very puzzling 
condition, and it is very difficult to form any opinion about 
it, except perhaps that the fall has been overdone and 
that some reaction is due. The buying of standard copper 
by American interests is, of course, with a view to prevent 
a collapse. It is possible that some of this standard meta! 
may be shipped to America for refining purposes ; but the 
proceeding could not be very profitable, and it is more 
probable that the bulk of the American purchases will 
have, sooner or later, to be sold again on this side. There 
have been larger sales of copper to the Continent lately 
but whether this means that the consumption of copper 
there is on the increase is doubtful. In countries where 
the paper currency is in such a doubtful state it may well 
be that people are glad to exchange it, whenever possible, 
for something of tangible value. Looking at the market 
fairly, however, it must be admitted that prices of copper 
except manufactured prices—are moderate, and that the 
chances of improvement are much better than they are in 
many other markets. The quotations for sheet copper and 
copper and brass tubes have not yet been changed. It is 
unfortunate that the capacity of the works is so much 
greater than the present need of the consumer, for this 
means that real economic production is impossible. The 
markets here for scrap metals have been very quiet, and 
dealers seem to be depressed and disposed to offer very 
low prices. Many will now pay only £46 per ton for gun 
metal scrap and £37 for heavy yellow brass scrap. Of 
course, they are not sellers at these prices, but it is possible 
for the consumer of metals to buy good scrap now on very 
favourable terms. seems to be very little life in the 
tin market of late. The lower level of prices has induced 
some buying amongst consumers at home, but apparently 
the consumption of the metal is barely equal to the 
present output. America, however, may buy more largely, 
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as the price must now offer some temptation. On the 
whole, one is inclined to think that the market has gone 
back quite far enough. Lead has been a dull market with 
rather easier prices for a time, but buyers are not satisfied 
that there is justification for the level of values. Spelter 
has declined again to a small extent and is now not far off 
the price of English lead, whereas in normal conditions 
there ought to be at least £10 per ton difference between 
them. 


Pig Iron. 


The markets here for pig iron are, if anything, 
duller than they were. There seems to be little business 
about beyond the supply of a truckload here and there 
and, of course, the regular deliveries against the contracts 
made long ago at lower prices. Consumers of foundry iron 
in this district are more than ever confident that by waiting 
they can get the prices down to a much lower level, and 
this seems quite possible unless makers in the Midlands 
determine to blow out furnaces rather than to sell below 
costs. The price at which the large consumers have been 
aiming at is about 90s. per ton delivered in Manchester, 
and to make iron at this price would mean very much 
cheaper furnace coke. Whether this is a probability 
remains to be seen, but meanwhile business languishes and 
the merchants find nothing to do. Cleveland iron is again 
reported weaker, and it might now be bought at Is. or 2s. 
below the nominal price of 115s. on trucks ; but, of course, 
this is of no use to Lancashire ironfounders. The whole 
market is evidently sagging, but it sags far too slowly, 
and by the time it has fallen 2s. or 3s. buyers are looking 
for a fall of 10s. Seotech iron is quoted here at the old 
price, say, about £6 6s. 3d. per ton delivered ; but hema- 
tite iron is about Is. per ton easier than it was last week, 
and could probably be bought here at £6 58. per ton. 


Steel. 


The demand here for manufactured steel is no 
better, but, if anything, rather worse. There are mer- 
chants who would shade £10 per ton for joists and angles, 
but one does not hear that there are any buyers about. 
Steel plates are very much neglected at about £10 5s. per 
ton, but there is said to be a fair amount of work in thin 
sheet steel. The continental makers have selling agents 
here for sections, and they quote about £8 5s. to £8 10s. 
per ton, but do not sell very much. 


Scrap. 


Dealers in scrap report that they are doing prac- 
tically nothing. The ironfounders seem for the most part 
to be out of the market for cast scrap, and although good 
lots are offered at from 80s. to 85s. per ton delivered 
it is not easy to find a buyer. The malleable ironworks are 
not getting many orders for bar iron, and thus are 
indifferent about buying heavy wrought iron scrap. It 
is said that one or two works will still take it in at 90s. per 
ton, but there are others who pay only 85s. per ton, and 
that when the nominal price of bar iron is £12. Dealers, 
of course, are highly dissatisfied, and it is really scarcely 
worth while to collect and prepare the scrap. Heavy steel 
melting scrap is very quiet, and the value on trucks here is 
now barely 70s. per ton. 


Manchester Association of Engineers. 


A large party of members of the Manchester 
Association of Engineers paid a visit on Thursday, the 
2lst inst., to the works of the Stanton Ironworks Com- 
pany, Limited, at Stanton, near Nottingham. The time 
available for the inspection was altogether inadequate to 
include an examination of the whole of the company’sexten- 
sive works, which cover an area of something like 45 acres. 
It was therefore decided to concentrate the visitors’ atten- 
tion upon the extremely interesting and novel plant and 
processes for the manufacture of cast iron and concrete 
pipes which are in operation at the works. The visitors 
were first shown the plant for “ spinning,” annealing and 
testing cast iron pipes, which are made up to 15in. diameter 
and in 12ft. lengths. It was noted that the finished pipes 
are much truer than the ordinary sand-cast iron pipe, and 
owing to the increased density of the metal the spun pipe 
is not only stronger but thinner than the cast pipe, so that 
a ton of the former will be of greater length than a similar 
weight of the latter. The party was next shown the plant 
and processes of manufacturing the concrete and concrete- 
lined pipes. Two kinds of concrete pipes are made: the 
plain and reinforced concrete up to 6ft. diameter and the 
concrete-lined cast iron up to 54in. The concrete pipes 
are made in sheet steel casings which open longitudinally 
to enable the pipes to be removed. Several of these casings 
are caused to rotate simultaneously at a high speed on 
special machines by contact with friction rollers, and, 
while revolving, are charged with concrete by hand at both 
ends, a process which occupies only a few minutes. After 
removal from the casings the pipes are lowered into steam- 
heated chambers, where they are allowed to remain for 
a period of six to twenty hours for “‘ conditioning *’ before 
being stacked in the open yard. The process of lining cast 
iron pipes with concrete was also demonstrated. This 
process was described in Tue Encineer for May 18th 
last. These concrete-lined pipes are, it is thought, likely 
to displace the ordinary unlined pipes for water supply 
purposes, as they are found to prevent incrustation. 
The Manchester pipe lines furnish a conspicuous example 
of trouble from that source, for their capacity is, in the 
course of a few years, very materially reduced by incrusta- 
tion. The visitors were hospitably entertained by the 
Stanton Ironworks Company, Limited, and a vote of 
thanks was accorded the company, on the motion of Mr. C. 
Bentham, president of the Association. Mr. E. J. Fox, the 
managing director, and Mr. Crompton replied to the vote 
of thanks. 


BaRROW-IN-FuRNEsS, Thursday. 
Hematite. 


The condition of the hematite pig iron trade is 
rather interesting in a sense. While makers are gradually 
clearing off the orders placed some time ago, the amount 
of fresh business is not enough to replace them. Whether 
this shortage of orders is due to a falling off in trade 


generally or is evidence that customers are holding back 
for further reductions in price, it is difficult to tell. The 
present price for mixed numbers is firm and likely to be for 
a week or two, and even then there does not seem much 
chance of a fall. Orders which are being placed at present 
are from home and continental buyers, but are for imme- 
diate necessities, hand to mouth, as it were. 
that the requirements of some are considerable, but those 
who want pig iron are not keen to buy to-day. The boom 
which was started by the Ruhr business seems to have 
come to an end and left matters as bad as, if not worse, than 
they were some time ago. A settlement of the German 
problem might help to stabilise the market, which is dull 
and uncertain at present. 


Iron Ore. 


The amount of iron ore raised in the district is 
reduced, and as not much is being sent out of the district, 


if there is a restriction of the number of furnaces, the iron | 


ore trade locally will feel the effect immediately. As far 
as foreign ore is concerned, the trade is not very brisk, and 
there were no arrivals last week at Barrow. 


Steel. 


The steel trade is moderate. There are no rails 
being rolled in Cumberland, the works there being only 
engaged upon tires and sleepers. The Barrow works are 
on rails still, and there were several shipments last week 
from Barrow of part cargoes for abroad. The hoop mills 
and the small bar mills are engaged. Shipbuilding and 
engineering are being interfered with by the prolongation 
of the boilermakers’ dispute. A great number of skilled 
engineers have left Barrow through inability to obtain 


employment and have gone to America, and reports | 


received are to the effect that skilled men have no difficulty 
in securing good jobs over there. A smart young man, 
barely twenty-three, who served his time at Barrow, has 
taken up a good job and is about to be made a foreman 
in one of the American engineering shops. This makes 
some of the old-fashioned foremen in this district gasp. 








SHEFFIELD. 
(From our own Correspondent.) 
The Decline in Open-hearth Steel. 

Ir is unfortunately impossible to write anything 
about the prospects of the open-hearth steel trade which 
will put a better complexion on the situation than it has 
worn during recent weeks. Rather is it the case that each 
week brings increased cause of dissatisfaction. The great 
demand for commercial steel which set in shortly before 
the end of last year and caused range after range of big 
furnaces to come into active operation is not maintained. 
For weeks now the placing of fresh orders has been on a 
very small scale, and work has been practically confined 
to the execution of old contracts. Now those contracts 
are approaching completion, and the buying slump con- 
tinues. Unless some sudden change takes place—of which 
there is no sign—the outlook for the next quarter cannot 
be regarded as favourable. Makers maintain that lower 
prices would not help the situation much, and also that 
they cannot afford to give substantial reductions. 


The Lighter Trades. 


Coincident with this falling off in the heavy steel 
trades there are reports of a somewhat better state of 
things in some of the lighter branches. The depression 
in crucible steel and tool steel is still serious, but is miti- 
gated by a spot of brightness here and there. A minority 
of firms in the tool steel trade have done very much better 
during the last week or two than at any time this year. 
Edge tools continue to enjoy a very good demand, the call 
for spades and shovels, hand saws, axes, farm and exca- 
vating tools, heavy hammers and the like keeping up very 
well. The unsatisfactory nature of the general situation 
is shown, however, by the heavy unemployment figures, 
in which there was a slight increase according to the 
latest return. 


Cutlery and Plate. 


One cannot do much more than repeat the un- 
favourable things which have been said about the con- 
dition of these branches week after week for a considerable 
time. While there is a large output of table cutlery, 
spoons and forks, the trade is not sufficient to go round. 
The most noticeable new feature is an improvement in 
buying from the British Dominions, which are the city’s 
principal export markets. The home demand is very 
slow, and shopkeepers continue to give reports which are 
the reverse of cheerful. 


Important Fusion Proposal. 

A matter of much commercial and engineering 
interest which has come to the front since I last wrote is 
a proposal for the amalgamation of Cammell Laird and 
Co., Limited, of Sheffield and Birkenhead, the well-known 
shipbuilders, manufacturers of armaments, railway mate- 
rial, and other steel products, with the Leeds Forge Com- 
pany, Limited. Cammells have offered to acquire the shares 
in the Leeds Forge Company on the basis of one of their 
ordinary shares for every two Leeds ordinaries, and one 
ordinary for each preference share. The directors of the 
Leeds Forge Company are recommending their share- 
holders to accept the offer. The Leeds Forge Company is 
one of the largest engineering concerns in the North. It 
manufactures steel, railway rolling stock, boiler plates, &c., 
and is at present busily engaged on railway supplies, 
principally for the continental services. If the negotiations 
are carried through the combine will be one of the most 
important in the engineering trades of the country. 


Overhead Electric Cables. 


The Electricity Department of Sheffield Corpora- 
tion is at present extending its facilities into some of the 








more distant suburbs of the city, and is adopting the 


It is known | 





method of conveying current by overhead cables insteaq 
of by underground mains. At present a cable is being 
installed in the Woodbank-crescent district, nearly three 
miles from the centre of the city, and the same process jg 
to be carried out at Handsworth, Woodhouse, Abbey Lane 
and Norton, which are still further afield. The Depart. 
mént explains that it is adopting the overhead system for 
these outlying districts because that is the only way jn 
which the installation of electricity can be made a com. 
| mercial proposition. It is a difficult and costly proposition 
to lay cables underground to places miles out of town, and 
| wiring overhead is much cheaper. The accounts show 
| that the expenditure on mains for the year ended March, 
| 1922, was £120,000. The new system will be one-third 
| to one-half cheaper, so that a considerable saving will be 
| effected annually. It is pointed out that there is very 
| little danger in the overhead system. The protective 
regulations drawn up by the Electricity Commissioner, 
are so stringent that any untoward occurrence is very 
unlikely. : 


New Type of Tramcar. 


An interesting exhibit at the conference of the 
| Municipal Tramways Association in Hull this week is « 
| new type of light tramcar invented by Mr. E. 8. Rayner, 
manager of the Hull Corporation tramways undertaking. 
The system of transmission is a new feature, as it is similar 
| to that used in motor cars, but the car will run on lines. 
| By the aid of a double worm drive light motors can be 
used instead of the heavy motors with heavy gears at 
| present in use. It is claimed that the car will result in a 
| considerable economy in maintenance cost and electric 
|eurrent consumption. The weight of the car has been 
| reduced from 12 tons to 8 tons, and the holding capacity 
is sixty-four, which is rather higher than that of the 
| present type of car. A feature is a seat for the driver, and 
| there are interior steps leading to the top deck, while room 
| for standing passengers is provided at either end. 


Tully Gas at Horncastle. 


The Urban Council of Horncastle is anxious to 
| get on with its new lighting scheme, as there is a fear that 
| unless something is done at once the town will be in dark 
| ness during next winter. The present plant is derelict, 
and it is proposed to install a new Tully gas plant, but up 
to the present the scheme has not been approved by the 
Ministry of Health, nor has permission for the raising of a 
loan been obtained. There is every hope, however, that 
progress will be made very soon. The chairman of the 
Gas Committee and the Town Clerk have interviewed the 
Board of Trade and have found the authorities there 
anxious to assist the Council to push the matter along. It 
has been decided to ask the Ministry of Health to hold an 
inquiry into the proposal. 


Works Extensions. 


The directors of Davy Brothers, Limited, engi 
neers, Sheffield, in their annual report, state that they hav: 
begun the erection of an additional ironfoundry at the 
Darnall works, which will be fitted with the most up-to 
date appliances. The Stanton Ironworks Company reports 
that the works laid down at Stanton for the manufacture 
of “spun”’ iron pipes, under the manufacturing rights 
acquired from the International De Lavaud Manufacturing 
Corporation, Limited, have been completed, and orders for 
these pipes are being received in increasing quantities 
The Stanton-Hume concrete pipe, manufactured under 
licence from the Hume Pipe and Construction Company, 
Limited, is being extensively used for water and sewerage 
purposes. The Riddings works, which were completely 
shut down a year ago, have again been put into operation 
Including the furnaces at Holwell and Riddings, the com- 
pany is to-day operating thirteen out of its seventeen 
furnaces. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THe general position in the Cleveland pig iron 
trade is practically unchanged from last week and very 
disco i In all branches producers are rapidly 
getting through their contracts on hand, and are becoming 
perturbed at the continued dearth of new business. Bear 
influences are still too strong for the makers, and with 
prices continuing on the down grade, there is every induce- 
ment for buyers to withhold purchases to the last possible 
moment. It is generally agreed that customers are not 
likely to return to the market until a further substantial 
drop in quotations occurs, but makers point out that 
current rates leave no margin of profit, and there seems 
little likelihood of relief by way of reduced cost of output. 
| The fact cannot be overlooked, however, that Cleveland 
| foundry iron is now the dearest in the country. Thus 
| Cleveland is losing ground in the home market, and the 
foreign demand has tapered off to an alarming extent. 
Indeed, a little Belgian iron is being brought into the 
district. Makers are now willing to accept 114s. per ton 
for No. 3 Cleveland pig iron—possibly even less—but 
buyers still regard the price as far too high, and only very 
small lots are being sold. No. 4 foundry is about 111s. 6d., 
and No. 4 forge 107s. 6d., whilst No. 1, which is not so 
scarce, might be bought at 125s. per ton. 








Hematite Pig Iron. 


The demand for East Coast hematite pig iron is 
equally quiet, and the disturbed state of the foreign 
exchanges is a drag on export business. Prices are largely 
a@ matter of arrangement, and are fixed according to the 
size of the order. A fair average price, however, for 
mixed numbers is 112s. 6d., with No. 1 at 113s. 6d. per ton. 


Iron-making Materials. 


There is no indication of any resumption of 
business in foreign ore, consumers being reluctant even to 
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take full deliveries under running contracts. But prices 
have been cut to the bone, and sellers are not inclined to 
cut the price of best Rubio, which remains at 24s. per 
ton c.i.f. Tees. An easier tendency is reported in the coke 
trade. There has been a drop of Is. per ton, but prices 
will have to fall much further to afford any appreciable 
relief to the ironmaster Good medium furnace qualities 
are quoted at 41s. 6d. per ton delivered at the works. 


Manufactured Iron and Steel. 


Quiet conditions also prevail in the manuta tured 
iron and steel trade. The market is not entirely inactive, 
hut most of the orders being placed are for small quantities, 
buvers evidently having decided upon hand-to-mouth 
purchases until there is some indication of lower values. 
But in spite of the fall in pig iren and scrap the steel 
makers adhere fairly closely to recent quotations, and 
only here and there are prepared to make concessions. 
The boilermakers’ strike is hitting hard the steel works on 
the North-East Coast, 
building specifications 


some of which rely very largely on 


shiy 
The Coal Trade. 


The Northern coal trade is generally improved 
in tone all round, though any alteration in prices Is very 
small. The only disturbing factor of any note comes from 
Norway, where all the paper and pulp mills’ workers are 
aid to be on strike. This will, of course, affect the volume 
of shipments from the North-East Coast to that country, 
though the influence cannot be very great. Otherwise, 
with the exception Italy and other Mediterranean 
countries, where the American competition is very strong, 
there is a fair and comprehensive inquiry from Europe, and 
some rather extensive buying is expected to develop in 
the near future. For next month and onwards the general 
opinion seems to be that there will probably be a slow but 
yradual improvement all round. There are, however, not 
wanting who anticipate that some arrangement 
between France and Germany must soon be effected, and 
that when that takes place there will be a cessation, or, 
at any rate, a considerable reduction, of shipments to 
Germany, which will react adversely on coal prices there. 
So far, however, the omens for the future are all in the 
direction of the present rising tendency continuing for 
some time ahead. The outstanding feature of the market 
this week has been the placing of a number of large con- 
tracts for coking coal for forward deliveries at very good 
prices. Among these is a deal in prime unscreened coking 

Brancepeths—at 32s. 6d. f.o.b. in monthly lots from 
July to December next, the quantity being 115,000 tons 
to 120,000 tons—-19,000 tons to 20,000 tons per month. 
Another contract for first grade coking coals has also 
been completed at 32s. 6d. per ton f.o.b. with delivery 
from July to March next year. The quantity is 10,000 
tons per month, totalling about 90,000 tons. The tone 
in Northumberland steam coals of every kind is improving, 
and values are slightly enhanced for July, with a prospect 
of some heavy commitments developing for the later 
months of the year. Best screened and best and prime 
smalls are distinctly { rmer. 
up very closely, with no disposition on the part of collieries 
» discount prices for July and onwards. The Durham 
zas coke section is showing increased activity, and for July 
and onwards the prices for every brand and all qualities 
are distinctly the mend. The bunker market is 
irregular for spot, and cheap lots are often obtainable, but 
the outlook is improving. The coke market is steady for 
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Coal Miners’ Wages. 


Northumberland coal miners’ wages will be con. 
siderably increased during July and August. The joint 
report of the accountants shows that the wages payable 
will be at the rate of 138.55 per cent. above the basis, as 
compared with 105.15 per cent. in May and June. This 
will mean an advance in the wages of hewers of about 
Is. 83d. per shift, and other classes of labour at the mines 
will also benefit. The improvement in the export coal trade 
and the high prices realised for all classes of coal are 
responsible for the big increase in wages. 








SCOTLAND. 


(From our own Correspondent.) 


Conditions Unchanged, 


STILL another week has passed without bringing 
any umprovement in trade generally. Markets are very 
unsettled and buyers adhere to their policy of inaction 
until a steadier tone is apparent. The trouble at the ship- 
yards has had a considerable lot to do with bringing about 
the present state of affairs, and the consequences may be 
more far-reaching than anticipated. Apart from the inter- 
ference with operations at the yards orders have been 
lost to allied trades which may never now be placed in this 
country. Unemployment is growing, and with the outlook 
seemingly fairly hopeless in this respect at present large 
numbers of workers are leaving the district or have already 
left for the United States and Canada. As a matter of 
fact, had it not been for the limitation of immigrants to 
the countries mentioned it is fairly certain that west- 
going liners would have been filled up with all classes of 
tradesmen for some months ahead. . 


Another Ship for Dundee. 


Shipbuilding orders are still being placed, 
despite the situation in the industry, and amongst the 
latest contracts mentioned is one for a motor ship of 8000 
tons, to be built by the Caledon Shipbuilding and Engi- 
neering Company, Dundee, for James Chambers and Co., 
Liverpool. 


Pig Iron Still Easing. 


The prices of Scotch pig iron recorded a further 
fall last week to £5 17s. 6d. per ton for hematite, £5 15s. 
No. 1 foundry, and £5 10s. No. 3 foundry. The past week 


Secondary sorts are following | 


|! classes of foundry and furnace and all makes of gas coke. | 











has again been a dull one, the demand both on home and 
export account being restricted to immediate requirements, 
which are exceedingly small meantime. The production 
is slowing down, but supplies are fairly plentiful, and a 
further reduction in quotations is likely. 


Mills on Short Time. 


The lack of fresh business in steel and iron is 
becoming more acute, and the works in the Lanarkshire 
area especially are already feeling the pinch. Some have 
been able to maintain a fair degree of activity owing to 
the amount of orders booked during the last “* boom ”’ 
period, but producers of plates and sections have had a 
very lean time for weeks back and have almost 
nothing to replace orders when completed. Home prices 
of plates and sections are yet unchanged, but export 
transactions can be carried through at a considerably 
cheaper rate. Steel sheet makers have still a fair amount 
of old orders on hand, but even they are booking little in 
the way of fresh business, apart from occasional lots of the 
lighter gauges for export. In the bar iron trade conditions 
are giving cause for anxiety. Short time is becoming more 
general, and the lower prices obtained for any sales 
effected will mean a further reduction in the wages of the 
workers. The re-rolled steel departments have not yet 
reached the same stage of unemployment, but are in the 
same position as others with regard to new business. It is 
said that overseas orders are in prospect, but that buyers 
will not commit themselves until steadier conditions are in 
prospect or accomplished. 


some 


Coal Prices Still Falling. 


The coal market has shown no fresh symptoms 
during the week. In the export department negotiations 
have been difficult owing to continued fluctuations in 
prices. Most of the collieries are on the outlook for orders 
and have lowered their terms, while at the same time 
further supplies have been forced on the market by 
holders anxious to unload their obligations. Considerable 
undercutting has been indulged in, but with very varying 
All descriptions of round coal have been slow 
to move, and though washed nuts seemed a little more 
active, the actual turnover was exceedingly small. With 
good shipping facilities old contracts are being quickly 
worked off and exports have been heavy, the aggregate 
returns for the week amounting to 336,110 tons, against 
306,094 tons in the preceding week and 278,002 tons in 
the same week last year. The bulk of the shipments went 
to Germany and Scandinavia, with small lots to North 
France and Belgium. Home requirements are very easily 
satisfied at present. Industrial demands are at a low ebb 
and municipal deliveries are small even for the season of 
the year. The scarcity of orders from these two principal 
outlets is a serious consideration for the collieries con- 
cerned. Shipping prices continue to weaken, and while 
this movement is in progress buyers abroad are evidently 
content to hold off in the expectation that a comparatively 
cheap level of prices will yet be established. 


SUCCESS. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade Position. 
TH! 
somewhat unsettled, and there has been a further fall in 
values since I wrote a week ago. The general inquiry is 
stillfar short of the normal, and the tone is easy, though 
there are indications that the market is finding its level. 
The reduction in prices, which has been so rapid during 
the past fortnight, is bearing fruit, inasmuch as the 
demand coming along is better; but naturally there is a 
disposition on the part of foreign buyers to postpone 
operations as long as possible for fear that prices may even 
yet go lower, while it is also the case that the foreign 
exchanges are having an adverse effect upon business. 
It is probable that the market is in for a quiet time for a 
month or so, but it would be no surprise if the conditions 
then become much steadier as the belief is held that 
Germany will before very long be again in the market for 
supplies. There are also tentative inquiries for consider- 
able quantities of coal from other dire:tions for delivery 
over six and twelve months, which fact shows that business 
ahead is possible provided that the price is right. The 
Egyptian State Railways which recently asked for tenders 
for 120,000 tons to 160,000 tons of locomotive coals for 
delivery over the remainder of this year are reported to 
have placed the order with two firms, viz., Watts, Watts 
and Co., and Furness, Withy and Co., both of whom 
have shared in this business on a previous occasion. It 
is understood that the o-der has been taken at round 
about 40s. per ton c.i.f. Alexandria, which, on the basis of 
lls. freight, leaves 29s. for the cost of coals, profit, &c. 


Miners’ Wages. 


It is probable that in the course of a few days the 
result of the audit for the ascertainment of the proceeds 
and the fixing of the wage rate in this coalfield for the 
months of July and August will be made known. The 
rate for July and August is governed by the figures for 
April and May, and in view of exports for the latter months 
being larger and prices higher than they had previously 
been, it is generally concluded that the audit will show a 
substantial rise in the miners’ wage rate. In some quarters 
it is suggested that the increase may be anything from 
15 to 20 per cent. on the standard, but mo-e conservative 


; and reliable estimates give the prospective increase as 


12 per cent. ‘This will mean that the wages of the average 
miner will benefit by several shillings weekly, and that the 
pay of the best men will be increased by anything up to 
10s. a week. Unfortunately, if the increase in wages as a 
result of the audit is only 12 per cent. the lowest paid 
workmen in the coalfield will not reap any advantage, as 
under the Buxton award a subsistence wage allowance of 
15 per cent. on the standard over and above the minimum 
rate in force is paid them, and this subsistence allowance 
is to come off if there is an increase of wages equivalent to 
it or if the cost of living falls in a corresponding measure. 


steam coal trade position continues to be | 





Miners’ Resolutions. 


On the concluding day of the South Wales 
Miners’ Federation's annual conference last week numerous 
resolutions were adopted, many of them somewhat on the 
lines of resolutions passed in previous years. It was 
decided that action should be taken to bring about one 
union only for the coalfield, and that efforts should be 
made to abolish all large coal price lists and substitute 
through coal price lists. The Miners’ Federation of Great 
Britain is to be asked to take action in regard to safety 
men during a national strike by preventing other than 
safety men of the Miners’ Federation from working during 
the strike or lock-out period. The nationalisation of 
mines is also to be pressed forward, and every lodge is 
instructed to take show-cards every two months. There 
is to be an attempt to abolish all piecework. 


Dock Charges. 


The general committee of traders at South Wales 
ports had an interview last week with the general manager 
of the Great Western Railway Company for the purpose 
of making application for a reduction in dock charges, and 
an agreement was arrived at whereby dock charges, 
including tonnage dues, wharfage and cranage, shall be 
reduced from 75 to 60 per cent. above pre-war charges, 
and tipping and weighing charges from 8d. to 7}d. per ton. 
These reductions are to operate as and from July Ist. 


Current Business. 


The volume of business passing on the steam coal 
market has again been very restricted though slightly 
better than was the case last week. Prices of both large 
and small coals have fallen, and this has produced slightly 
more activity, but operations are a very long way from 
being brisk. Best Admiralty large coals are not worth 
more than 30s., though in one or two cases more might be 
asked by the collieries. Second Admiralty large coals are 
round about 29s., while in the case of superior smal! coals 
supplies can be secured for July shipment at 22s. 6d. to 
to 23s. 6d. The better classes of Monmouthshire large 
coals can be bought at 27s. 6d. to 28s. 6d. Coke shows a 
rather wide margin, and is quoted at 50s. to 60s. Anthra- 
cite coals keep very steady, especially the sized qualities. 
Cobbles, nuts, beans and peas are very fully booked up for 
the next month. Patent fuel is rather on the quiet side 
and prices are easier. 





Latest News from the Provinces. 


NORTH OF ENGLAND. 
Further Drop in Pig Iron Prices. 





Consumers of Cleveland pig iron continue to act 
with extreme caution, confining their operations to pur- 
| chases sufficient for early essential needs. No. 3 G.M.B. 
| Cleveland pig iron is now obtainable at 112s. 6d. per ton, 
| and it is stated that a substantial order can be placed at 
less than that figure. No. | is as scarce as ever, and quoted 
No. 4 foundry is rather a drug on the market at 
110s., but the quantity of No. 4 forge available is not large, 

and the price is firm at 107s. 6d. 


Ieee 
| 125s. 








Australian Engineering Notes. 


Tue Melbourne Harbour Trust has purchased Williams- 
town Dockyards from the Commonwealth for £150,000. 
The Trust proposes to construct a dry dock capable of 
accommodating the largest oversea liners. 

* * 7 * 


- * 


EXTENSIVE additions to its transmission service are 
planned by the Adelaide Electric Supply Company. 
The lines will be extended from the outskirts of the city 
to Gawler and Mt. Lofty. Three-phase, 50-cycle current 
will be transmitted to Gawler at a pressure of 33,000 
volts, with transformers at Salisbury and Gawler. It is 
hoped to have the work completed by September or 
October next. 

> * * > 


> a 


Tue standardisation of electrical power in the Common- 
wealth is apparently projected by the Federal Govern- 
ment. The Prime Minister broached the subject in his 
recent policy speech, delivered at Perth, W.A. He said 
that the Government believed, in view of the experience 
of other countries, that co-operation between the Common- 
wealth and the States, whereby electrical power schemes 
would be standardised, should be brought about, and 
declared that the Cabinet considered it essential that 
immediate steps should be taken to co-ordinate the whole 
of the electrical power schemes of Australia, and that 
definite proposals would be submitted for this purpose. 








Empire Trape.—We learn that organisation, the 
British Overseas Trade Association, Limited, has been formed 
te promote and foster trade within the Empire. The Advisory 
Committee consists of the Right Hon. Lord Ampthill, G.C.8.L., 
G.C.L.E. (president), the Right Hon. Sir Gilbert Parker, Bari., 
Sir T. Vansittart Bowater, Bart., Sir J. Lulham Pound, Bart., 


a new 


while the directors are Sir Lawrence Wallace, K.B.E., C.M.G, 

(chairman), Colonel Sir Alexander Sprot, Bart., C.M.G., D.L., 

Lieut.-Colonel W. A. J. O'Meara, C.M.G., and C. FE. Town, 
Jupitee Exursirion In GotHensurc.—lIn connection with 


he Jubilee Exhibition in Gothenburg a series of meetings is to 
be held in Gothenburg as follows :—August 13th, meeting of 
General Shipping Society of Sweden ; August 14th, meeting of 
Swedish Societies of Naval Architects; August Lith, meeting 
of Committee Maritime International ; August 16th, meeting of 
Society of Northern Shipowners ; August 17th, meeting of 
Society of Swedish Shipowners; August 18th, meeting of 
Society of Swedish Shipmasters. Any members of the Institu- 
tion of Naval Architects who desire to attend the above meetings 
will, we are asked by the secretary of that body to state, be 
welcome, and should communicate as soon as possible with the 
secretary, Captain Olof Traung, the Maritime Museum, Gothen- 
burg, Sweden, who will arrange for rooms and cards of admission 





to the exhibition and meetings. 
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Current Prices for Metals and Fuels. 


IRON ORE. 
N. W. Coast— 
Native 
(1) Spanish - 
(1) N. African ... 
N.E. Coast— 
a 
Foreign (c.i.f.) 
PIG IRON. 
Home. 
a “S, 
(2) ScoTLanD— 
Hematite... ... 517 6 
No, 1 Foundry 515 0 
No, 3 Foundry 510 0 
N.E. Coast— 
Hematite Mixed Nos. ... 512 6 
No, 1... 513 6 
Cleveland— 
No. 1.. 65 0 
Silicious ich 6 5 0 
No. 3G.M.B. ... 512 6 
No, 4 Foundry 510 0 
No, 4 Forge Oo: Fig 
Mottled 
White = 
MIDLANDS— 
(3) Staffs. — 


All-mine (Cold Blast) 
North Staffs, Forge* ... 
” ” Foundry os 
(3) Northampton— 
Foundry No, 3 
» Forge 
(3) Derbyshire— 
No, 3 Foundry 
Forge ee 
(3) Lincolnsbire— 
ae 
Foundry ... 
Forge ot 
(4) N. W. Coast— 
N. Lanes, and Cum. 
Hematite Mixed Nos. ... 


ow 


ow o 


uw oO 


26/- 
4/- 
24/- 


24/- 


aon 
ied 
@ we 
aon 


ooo aq 
, MSCwanm 
eceacno 


6 to 510 0 


0 to 415 0 


OF ins 


MANUFACTURED IRON. 


Home. 
£2. 4, 

ScoTLarD— 

Crown Bars ... 12 00 

Best ,, — 
N.E. Coast— 

Crown Bars ... 12 0 0 

Tees... 10 0 0 
LaNcs.— 

Crown Bars ... vel BD O08 

Second Quality Bars o' @ ¢s 

Hoops . 15 0 0 
8. Yorgs.— 

Crown Bars ... 1210 0 

Best ,, 1310 0 

Hoops 1510 0 
M ‘DLANDS-— 

Crown Bars ... 1200 

Marked Bars (Staffs. 63 1410 0 

Nut and Bolt Bars 11 0 0 

Gas Tube Strip 1215 0 

STEEL. 
(6) Home 
£s d 

(4) ScoTLAND— 

Boiler Plates ... 13 0 0 

Ship Plates fin. andup 10 5 0 

Sections ... ... ... 10 0 0 

SteelSheetsJ,in.tojin. 12 10 0 


Sheets (Gal.Cor.24B.G.) 


to1210 0 


toll 5 0 
to13 0 0 


(7) Gxport. 
ea ¢ 














(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
8) Except where otherwise Indicated coale are per ton at pit for inland and f.0.b. for export and coke is per ton on rail at ovens and f.0,b. for export, 
Quotations extremely high and nominal. 





(2) Net Makers’ works. 


STEEL (continued) FUELS. 
N.E. Coast— Home, Export. SCOTLAND. Export. 
£naq £38428 4 ee ow Y 
Ship Plates 1010 0. =~ he. a ~m 
Angles .. 000. -- ” “ : os 
Boiler Plates “00. uae Ni a a6 to 2 
i ” ” Trebles 24/ 
Joists W000. _- 
a - Doubles 22,6 
Heavy Rails 1010 0. - , 21,3 
Fish-plates 4100. ~ " " Singles 2 
Channels 950. _ AYRSHIRE— —_ 
Hard Billets 1015 0 yo (f.0.b. Ports)}—Steam ... a 3 
Soft Billets mw o0. _ » o» Splint 23/6 
0 - Trebles ... 24 
N.W. Coast— 
Bannow— e (f.0.b. Methil or Burnt- 
Heavy Rails 910 Ct. —_ island)—Steam ... ... 20,9 to 25/3 
light ,, 12 0 Ot ~_ Screened Navigation 30/- 
Billets 11 0 Of - TD, . des ead": ate 24,6 
MANCHESTER— Doubles 22.6 
Bars (Round) 1110 Oto 11 15 0 Singles 21/6 
» (others) ‘10 56 O0t0 1015 0 ANS— 
Hoops (Best) ... 15 5 0 150 0 (f.0.b. Leith}—Best Steam ... 23,6 
»» (Soft Steel) tt , ee 1310 0 Secondary Steam ... 21,3 
Plates... ... 10 5 0t0 1010 0 Trebles 24,9 
» (lanes. Boiler) 1310 0 _ Doubles 22.9 
SHEFFIELD— Singles 216 
Siemens Acid Billets .. 13 0 0. - 
ENGLAND, 
Bessemer Billets ... 1310 0. - (8) N.W. Coast— 
Hard Basic . os 1015 0. _ Steams... 31 6 
Intermediate Basic 1010 0. _ Household 46/8 to 57/6 
Soft Basie ... ... ... SIO ww i — Coke ... 48/- 
Hoops ... ... 1215 0 to 13 0 Noi 
Soft Wire Rods 300. - Best Steams 26/6 to 28 
MIDLaNDs— Second Steams 25’ to 26 
Small Rolled Bars... ... 1010 0to 1015 0 Steam Smalls 16/6 to 18 6 
Billets and Sheet-bars... 8 5 Oto 815 0 Unscreened , we 
Gas Tube Strip ll 0 Oto ll 10 0 Household 25/- to 28/- 
Sheets (20 W.G.)... ... 1110 0t0 12 0 0 DurH#aM— 
Galv.Sheeta(f.o. b. Lpoot 1810 O0to19 2 6 Best Gas ... 30/- to 32/6 
SE ies ase cam 10 0 0 _ Second... 28/- to 31/ 
Joists 10 0 0 oo Household 25/- to 28/- 
Tees... .. SS ere ~ Foundry Coke ... fot ities i 60/- to 65/ 
Bridge and Tank Plates 1015 Oto ll 0 0 ——— InLanD. 
Best Hand-picked Branch ... 32/6 to 34/6 _ 
Barnsley Best Silkstone... ... 28/- to 30/- =- 
_ NON-FERROUS METALS. Derbyshire Best Brights . pe to ns a 
ANSEA— a » House. - /- to _ 
Tin-plates, 1.C., 20 by 14 ... 23/14 < » Large Nuts... 20/6 to 22/6 - 
Block Tin (cash) S 186 15 0 ~ » Small ,, ... 18/- to 20)- = 
»» (three months) 187 15 0 Yorkshire Hards ... ... ... 21/- to 23;- ~ 
Copper (cash)... ... ... 65 5 0 Derbyshire ,, . 20/- to 22/- ~ 
» (three months)... 6515 0 Rough Slacks w. 12/-to 14/- - 
Spanish Lead (cash) 25 00 Natty ” . liy- to 13/- _ 
2 (three months) 24 5 0 Smalls Ti- to 9/- ~ 
Spelter (cash)... rie 28 00 Blast Pesneee Coke (inland) 31;- to 32/ 
»» (three months)... 2810 0 = om »» (Export) Lo. b. 40]. to 41 
MANCHESTER— 
Copper, Best Selected Ingots 7010 9 | CARDIFF (9) SOUTH WALES. 
” Electrolytic 73.00 Best Smokeless I ee 29.6 to 30,6 
” se - , 
» _ Leoo Tubes 012 Setiieedeet «., 29/68 to 30,6 
oe Ae Best Black Vein Large ... 29)- to 30 
Lead, English 2619 0 : 
F 25 10 0 Western Valley ,, «.. «. 28/- to 29/- 
0 . Best Eastern Valley Large ... 27 /- to 28/- 
———_$___—___—— a Ordinary _,, ~~ 26/- to 27/ 
Best Steam Smalls... ... 23/- to 24/- 
FERRO ALLOYS. Ordinary _,, 19/- to 21/- 
(AU prices now nominal. ) Washed Nuts ... Aa 30/- to 32/6 
Tungsten Meta! Powder 1/11 per Ib. No. 3 Rhondda Large .... a to 37 “ 
Ferro Tungsten ... .. 1/54 per Ib. 0 » Smalls ... /- to 27 
Per Ton, Per Unit No.2 5, Large ... 25/- to 26/- 
Ferro Chrome, 4 p.c. to6p.c. carbon... £23 0 0 10/6 od » Through 28/- to 24/- 
- 6p.c.to8pec. ,, £21 0 0 8/. m rm Smalls 20/- to 21/- 
- 8pc.tol0pc ,, £20 0 0 8/- Coke (export) ... 50/- to 60/- 
*” Specially Refined Patent Fuel 36/- to 38/- 
1» Max. 2 p.c. carbon £50 0 0 18;- Pitwood (ex ship) ... 28 /- to 29/- 
» oo 2 p-c. ” £60 0 0 21/- a 
1s» 0°75 pie. carbon . 4000) ye Te coals 
e carbon free ... .. 1/6 per b. iat ig Vin fom 50/- to 55/- 
Metallic Chromium Jue Ved, gan SE oe Seconds 45/- to 47,6 
Ferro Manganese ... (per ton) £18 for home, Red Vein .. sion 34/- to 85/- 
£20 for export. Machine-made Cobbies... 62/6 to 65/- 
» Silicon, 45 p.c. to 50 p.e. ... £13 ‘, 0 scale 5/- per Nuts mM 57,6 to 62,6 
uni 
Beans 45)- to 47/6 
- a 75 p.c. - 0 0 scale 6/- per Pees 25 /- to oo 
Breaker Duff 12,6 to 13/- 
. oe Sa pet Rubbly Culm ... 17/- to 18/- 
a Molybdenum 9/6 per lb. L 
A System fenton free) 1/] per Ib, me: aT 26/- to 27/8 
ed Qe tee) «. pov Seconds . 28/6 to 26/- 
Cobalt a an ° 12/- per Ib. Smalls ig a — 18/- to 22/- 
Aluminium (per ton) eee . £82 0a ) Cargo Through hs ae 22/6 to 25/- 
(8) At furnaces, (4) Delivered Sheffeld. (5) Glasgow, Lanarkshire and Ayrshire 





+ Latest Quotations available. 


(7) Export Prices—F,0.B, Glasgow. 
(9) Per ton f.0,b. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


An Iaternational Steel Union. 

THE situation in which this country is placed by 
the readjustment of territories, whereby its iron oro 
resources have been vastly increased without, however, 
obtaining the coke necessary for smelting the ore, has 
raised problems which are further complicated by the 
fluctuations of money values. As matters now stand, the 
French have no alternative but to send the bulk of their 
iron ore production abroad, but as this is not economically 
profitable to them, and only serves to provide foreign 
manufacturers with the means of supplying cheaper rolled 
iron and steel in other markets, they find it necessary to 
resort to extreme measures in order to utilise the ore in their 
own blast-furnaces. Consequently, the policy adopted by 
the French has been to do what is necessary to ensure 
supplies of coke and to carry out arrangements with foreign 
producers to stabilise iron and steel prices in markets 
abroad. It may be taken for granted that the coke problem 
will be solved at some time or another. The stabilisation 
of prices was attempted about eighteen months ago when 
a conference of mill and forge owners from Great Britain, 
France, Belgium and Luxemburg was held in Paris for the 
purpose. It was stated at the time that the conference 
broke down through the exactions of the Belgian and 
Luxemburg producers, but it is now affirmed that the 
British representatives were averse from entering into e 
continental union. However this may be, efforts are now 
heing made to revive negotiations in the hope of finding a 
way out of the serious difficulty which has been created, 
not only by the falling off in the supplies of coke from the 
Ruhr, but also by the reported decision of the Belgian 
Government to suppress exports of coke to France, on the 
ground that this country is not supplying the quantity of 
serap it undertook to send into Belgium in return for 
stated monthly consignments of coke. It is affirmed here 
that if the scrap is not being sent into Belgium it is because 
there is no demand for it, and that the reported decision 
of the Belgian Government to prohibit the export of coke 
must be due to a misunderstanding. Therefore it is hoped 
that a further conference will be held to clear up these 
difficulties and arrive at a general agreement between 
Allied countries. If this fails, there is a veiled threat that 
France may be forced, if it be possible, to come to an 
arrangement with Germany, and also with Belgium, 
whereby a continental union of iron and steel producers 
would be opposed to the interests of British makers. The 
situation is evidently fraught with possibilities that should 
not be overlooked by British mill and forge owners. 


Marc Seguin. 

Following upon the railway centenary celebra 
tion at Andrézieux, a committee was formed to erect a 
statue to Mare Seguin in his native town of Annonay. 
rhe statue will be unveiled by the President of the 
Republic on July 10th. Mare Seguin, who was born on 
April 20th, 1786, and died at the age of ninety, was trained 
by his uncle, Joseph de Montgolfier, the famous scientist 
and engineer, and early began an active industrial career 
in which he was closely associated with the creation of new 
industries, and especially with the development of water 
and rail transport. He built the first suspension bridge 
in 1823, and his system of cable suspension immediately 
met with success, not only in France, but also in other 
countries. His name, however, is more closely associated 
with the water-tube locomotive boiler. He was respon- 
sible for the construction of the first railway between 
Saint-Etienne and Lyons, and his multitubular boiler 
allowed of the speeds of locomotives being increased from 
6 kiloms. to 40 kiloms. an hour. The literary work of 
Mare Seguin was considerable, and in 1866 he published 
+ book on aviation and aerial navigation, which fore- 
shadowed much of the progress that has since been made. 


Power Alcohol. 


The putting into operation of the Bill requiring 
importers of motor fuels to purchase from the State a 
quantity of alcohol equal to 10 per cent. of the previous 
month’s importation of mineral spirit has raised so much 
controversy that it is difficult to see how the measure can 
become effective. The object of creating a “ national fuel ” 
is not only to reduce the country’s dependence upon foreign 
oils, but more especially, for the moment at any rate, to 
enable the State to dispose of the huge stocks of power 
alcoho! it has accumulated since it took over a monopoly 
of the purchase and disposal of spirit distilled from beet, 
grain and other produce. While the Union of Gas and Oil 
Engine Builders has been strongly supporting the Govern- 
ment’s policy by affirming that a mixture of alcohol and 
petrol gives perfectly satisfactory results, and that con- 
sequently the use of alcohol should be encouraged, others 
assert that the cost of the “ national fuel "’ must be neces- 
sarily higher than petrol, unless the State sells power 
alcohol at a price considerably below the cost of produc- 
tion, which, indeed, it is doing at the present moment. 
So far as engine builders are concerned, the compulsory 
use of alcoho! will necessitate certain modifications and 
adjustments that will induce users to employ French 
engines constructed for the purpose, and to that extent 
builders will be relieved of much of the competition from 
foreign firms. On the other hand, the stimulus given to 
the production of alcohol is having the effect of utilising 
huge quantities of beet and grain which could be more 
profitably employed for the manufacture of sugar and other 
produce. The distillation of alcohol from beet and grain 
necessitates considerable labour, which is wanted else- 
where, and consumes a great deal of imported fuel, so that 
the economical advantages of power alcohol would appear 
to be illusory. 


Oil Tanks. 

The Minister of Marine is asking credits for the 
construction of oil tanks having a capacity proportionate 
to the requirements of the ships to be constructed in three 
periods under the new naval programme. To provide for 
the vessels being built during the first eight years, the 
Minister proposes to construct tanks having a total capacity 
of 340,000 tons. The work is to be completed in 1929 at 
an estimated cost of 60 million francs. 








British Patent Specifications. 


When an i 1 ted from abroad the name and 
address of the communicator are printed in italics 

When an abridgment is not illustrated the Specification is 
without draw ings. 

Copies of Specifications may be obtained at the Patent O 


td. 





Sale Branch, 25, Southampton-buildings, Chancery-lane, C., 
ls. each. 
The date first given is the date of appli the second date, 


at the end of the abridgment, is the of the acceptance of the 


complete Specification, 


STEAM GENERATORS. 


197,877. August 8th, 1922.—Warer-tuse Bomezers, The 
Stirling Boiler Company, Limited, 54, Victoria-street, Weat- 
minster. 

In this boiler the feed water is deliberately introduced into the 
outside rows of tubes, which are most strongly heated and thus 
possess the highest velocity. The feed pipe is shown at A. The 
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water first goes to the downcomer tubes B, as it is screened from 
the tubes C by the partition D, goes up the strongly heated tubes 


E and then joins in the general circulation of the boiler.— May 
24th, 1923. 

BATTERIES AND ACCUMULATORS. 
196,878. May 3lst, 1922.—-LmuproveMeEeNtTs in Dry BaTreRties, 


Société Anonyme Le Carlione, of Nos. 12 and 33, Rue de 
Lorraine Levallois-Perret, Paris. 

The improved battery described in this specification is com 
posed of a series of cells piled on top of one another. A zinc 
dise A constitutes the negative electrode. On this disc are place- 
discs B of blotting paper impregnated with a solution of ammo- 
nium chloride, to which has been added a hygroscopic solution, 
such as a solution of zine chloride (ZnCl,) or calcium chloride 
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(CaCl,). These discs B of blotting paper are surmounted by a 

dise C cut out of electrolytic paste deprived of a portion of its 

water. This electrolytic paste may consist, for instance, of a 

jelly composition similar to that which is usually employed as a 

yinding agent in dry batteries, and is impregnated with elec- 

trolyte. Above the binding discs C there are dises D of porous 
charcoal. The various cells constructed in this way are piled 

upon one another as shown.——May 24th, 1923. 

198,274. August 22nd, 1922.—DeproLarisinc ELecTrROLYTIC 
Arrarnatus, W. D. Nickum, 103, Chestnut-street, Glen 
dale, Los Angeles, Califorma. 

This invention is concerned with 
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electrolytic apparatus which consists in causing current variation 
in a circuit including the electrolyte arising from polarisation or 
the formation of an insulating gas film to induce a current of 





relatively high tension and applying the high-tension current 
thus produced to the surfaces to be depolarised. The apparatus 


comprises a transformer consisting of a low-tension primary 


winding in series with the current source and the electrodes, and 
a high-tension secondary winding inductively related to the 
primary and connected with the electrodes so t current varia- 
ticn in the primary induces in the secondary a current which 
reduces the polarisation between the electrodes. In the drawing 
A is the electrolytic cell and B the source of current. C is the 
transformer, while D D are choke coils. The rapid fall in the 
strength of the current through the primary winding E of the 
transformer, caused by polarisation in the cell, produces a high 
tension counter-current in the secondary which repels the gas 
particles from the electrode. May 31st, 1923. 


TELEGRAPHS AND TELEPHONES. 


197,854. February 27th, 1922.—ImrroveMENTs IN OR RELATING 
To Inrervatve Transrormers ror Use In WIRELESS 
Recetvine Arparatus, C. F. Elwell, Limited, of Craven 
House, Kingsway, London; and Brenchley Ernest George 
Mittell, of 43, Handen-road, Lee, Kent. 

This invention relates to intervalve and telephone transformers 
for use in wireless receiving apparatus employing one or more 
thermionic valves. The transformer box or casing—preferably 
the lid thereof—is provided with a holder A for a thermionic 
valve, the sockets of which holder are electrically connected with 
the appropriate parts of the transformer. The holder and the 
lid const tute a self-contained unit with the transformer, in 
contradistinction to the existing arrangements in which the 
valve holder is carried by a panel distinct and separate from the 
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a method of depolarising 
] 


| transformer. 


| present invention not only provides a more compact apparatus 
| 


These arrangements necessitate the employment 
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of wiring between the sockets of the valve holder and the 
appropriate parts of the transformer, and this wiring has been 
found to lead to a certain amount of inter-action between the 
circuits of adjacent valves. The omission of such wiring in the 
the 


than heretofore, but reduces the inter-action between 


circuits of adjacent valves.— May 24th, 1923 


SWITCHGEAR. 
197,572. June 22nd, 1922.—S.iipmye Contacts ror Inpu< 


Tances, BE. Mallett, 31, Engayne-gardens, Upminster; and 
R. Marx, 9, Clifton-street, Finsbury-square, London, E.C. 2 
This sliding contact is made of two pieces, one half A being of 
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metal and the other half B of insulating material. It is_ thus 
impossible for the contact to short circuit the turns of the coil 
along which it is slid.— May 17th, 1923 


TURBINE MACHINERY. 


197,873. July 18th, 1922.-Mixep Fiow Sream Tvursiyves, 


Metropolitan-Vickers Electrical Company, Limited, 4, 
Central-buildings, Westminster. 
In this turbine steam coming from the axial flow part A, 





















~N% 


Fig. 1, of the turbine passes through fixed guide blades B and 
| thence to the wide blades C, in which it is deflected to a radial 
direction by the plates D. The wide blades have the form shown 
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in 
tangentially. 
in one Piece, 


Fig. 2, so that their discharge openings point more or less 
It is said that these blades may be drop-forged 
May 24th, 1923. 


TRANSMISSION OF POWER. 


197,570. June 2Ist, 1922.- 
G. B. R, Pimm, 72, Queen-square, Bristol. 

In this specification claim is made for a pole or mast composed 
of two or more sections arranged on a common base on which 
the lowest section is mounted, each section consisting of three or 
more stay or tie rods in tension and a strut in compression, the 
struts being mounted successively one on the other, each strut 


N®%197,570 











being held in position by three or more stays or tie rods attached 
to its upper end and to the common base, and by its connection 
to the strut next below it (or in the lowest section, to the common 


base), by a joint preventing independent movement of the | 
i The drawing is | 


but providing flexibility in the mast 
May lth, 1923. 


struts, 


self-explanatory. 


PUMPING AND BLOWING MACHINERY. 


865. July 10th, 1922.—Gear Pumps, G. J. 
Eastlake-road, London, 8.F. 5. 
The inventor says that with the 


Stevens, 25, 


gear type of pump there is 
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considerable loss owing to the fluid being pocketed or locked 
between the teeth on the discharge side and also owing to the 
creation of a partial vacuum between the teeth on the entrance 
side of the pump, the liquid in the pockets having to be forced 
out from between the teeth when they come into full mesh, 
thus causing some loss of power on both sides of the pump. He 
thus provides recesses A and B in the end plates of the casing 
which provide connection from the pockets between the teeth 
to the outlet and inlet respectively. May 24th, 1923. 


MISCELLANEOUS. 


197,774. March 6th, 1922.—ImMPROVEMENTS IN AND RELATING 
ro Ort-cootep Evectrron Discuarce Devices, The British 
Thomson-Houston Company, 83, Cannon-street, E.C. 4. 

This invention relates to the construction of electrical devices 
of the kind in which an electron discharge device, such, for 
example, as an X-ray tube, is immersed in oil within a container, 
together with a transformer, or other current supply device. 

The transformer A is supported from the insulating cover B 

of the tank by hangers C and D and the X-ray tube is mounted 

holders E F, also connected to the insulating cover. The 


im 


side walls and preferably even the bottom of the enclosing tank 
consist of a metal of good heat conductivity, for example, alu- 








| wide flanges for the dissipation of the surplus heat. 





minium or copper. 
| the heat eommunicated to the oil surrounding the X-ray tube 
| at a sufficient rate to cause the temperature of the oil and the 
| tank to be equalised. As a result of the effective distribution 
| of the heat by the walls of the container circulatory currents 

are set up in the oil and local overheating is prevented. 
| Apparently when the outfit is operated in an upright position 


Masts ror TRANSMISSION Livers, | 
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circulatory currents are set up adjacent the X-ray tube, the 
heated oil immediately surrounding the tube rising and flowing 
outwardly against the side walls. Here the heated oil gives up 
some of its heat to the walls, which conduct the heat down- 
wardly and set up a secondary circulation. As a result the heat 
is distributed and local overheating is prevented.__May 24th, 
1923. 
197,872. July l4th, 1922.—Catatytic Apparatus, I. W. 
Cederberg, 16, Landshuterstrasse, Berlin, Germany; and 
H. M. Backstrém, Djursholm, Sweden. 

This catalyst chamber is intended for exothermic actions 
such as the oxidation of ammonia, and is intended to assure that 
the gases cannot pass through the apparatus without coming 
into contact with the catalyst. It is built up of a number of 
plates, which are fitted together on conical seatings and have 
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The whole 
series is bolted together as shown. The catalyst-—-pumice stone 
with finely divided platinum deposited on it---is made up as 
dises which rest in openings in the centre of the plates. In the 
event of gas escaping past the sides of the discs it is deflected 
across the upper face of the disc by the flange on the plate 
May 24th, 1923 


above. 








Summer Vacation Lectures aT GRENOBLE.—A summer 
vacation course of lectures on water power, its development, 
transmission and utilisation, will be held ai Grenoble from Tues- 
day, August 7th, to September 7th next. Thiscourse of lectures 
was started in the summer of 1920 to give facilities to British 
engineers and engineering students for the study of hydraulic 
power and power transmission. Grenoble is situated in the 
centre of a district where energetic water power development and 
electro-chemical activities have taken place for the last thir y 
years. Those who have had instruction in French at public 
schools or in higher secondary schools should find no difficulty 
in following the lectures, which are given in French. A prepara- 
tory course can he attended by those who desire it, beginning 
on July Ist. The lectures cover the subject from the watershed 
estimates to the economic distribution of the power developed. 
Visits are arrarged to some of the many installations in the 
neighbourhood which are in operation or under construction. 
The lectures are thoroughly practical in character and are given 
by professors with experience in the district. Further particulars 
may be obtained by application to the Office National des 
Universités Francaises, 50, Russell-square, London, W.C. 1. 


END OF VOL. CXXXV. 
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The side walls are proportioned to conduct | 


| of the week preceding the meetings. 
| PLACE at which the meeting is to be held should be clearly stated. 








































































Forthcoming Engagements, 





Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this column, are requested to not, 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
In all cases the Time ani 


TO-DAY. 

Socrete pes INcenrevrs Crvits pe France.—Institution o 
Mechanical Engineers, Storey’s-gate, 8.W. 1. Paper, “ The Port 
of Rouen and the Lower Seine,’ by Monsieur M. Barillon. 
8.30 p.m. 

MONDAY, JULY 

Roya Instirution or Great Barirain.——Albemarle-st; 
Piccadilly, W. 1. Goneral meeting of members. 


2ND 
0 p-m. 


MONDAY to WEDNESDAY, JULY 2np ro lira. 
INTERNATIONAL NaviGcaTion ConGress.—At the Institution 
of Civil Engineers, Great George-street, S.W. 1. For programm 
see page 588. 


TUESDAY TO SATURDAY, JULY 3rp ro 7ra. 


Royat Aericutturat Socrety’s Saow at Newcastle-o: 


Tyne. 
WEDNESDAY anp THURSDAY, JULY 4ru anp Srn 


British WATERWORKS AssOciaTION. 
Cardiff. For programme see page 565. 


Summer meeting at 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Council of the University of Sheftield has appointed Mr. 
P. J. Daniell, M.A., Sc.D. (Cambridge), to the Town Trust Chai: 
of Mathematics. 


Messrs. KNIGHT AND Suita inform us that they have move | 
their office from Dunedin House, Basinghall-avenue, to | 4 
Bishopsgate, London, E.C. 2 


Mr. Frank H. Brunt, M. Inst. C.E., asks us to state that he 
has removed his office from 121, Victoria-street, to 17, Victoria- 
street, but that his telephone number is Victoria 8477 as heret: 
fore. 


Messrs. Wa. SANDERS AND Co., switchgear manufacturer 
Wednesbury, have transferred their London showrooms fro: 
90, Charing Cross-road, to Palace House, 128, Shaftesbury 
avenue. The telephone number remains the same, viz., Gerrard 
8984. 


We are asked to state that Mr. Kenneth R. Stuart has bee: 
appointed manager of the Sheffield branch of Crompton and Co 
Limited, at 8, Norfolk-row, Sheffield, the area comprising part 
of Derbyshire, South Yorkshire, Leicestershire, and Notting 
hamshire. 


Mr. Rotanp Duwxertey, F.C.W.A., chief works accountant 
of the Metropolitan-Vickers Electrical Company, Limited, Old 
Trafford, Manchester, has been elected chairman of the Council! 
of the Institute of Cost and Works Accountants, London, for 
ihe ensuing year. 


Nort, Bropte anp Co., Limited, ask us to state that they have 
moved their head office from 19, Clare-street, Bristol, to 60 
Queen-square, Bristol. Their telephone number and telegraphi: 
address will remair as at present, namely, Bristol 4182 and 

Concrete, Bristol’ respectively. 


Tur Unrrep Street Companies, Limited, will remove thei 
London office from 15, Victoria-street, Westminster, 8.W. 1, | 
St. Stephen’s House, Victoria Embankment, Westminster 
5.W. 1, op July 6th next. The urdermentioned firms of th: 
United Steel Companies, Limited, will also be found at the sam 
address :—Steel, Pooch and Tozer, Limited; Workington Iron 
md Steel Branch of the United Steel Companies, Limited ; 
Frodingham Iron and Stee! Company, Limited; Distington 
Hematite Iron Company, Limited; Samuel Fox and (o., 
Limited ; Martino Steel and Metal Company, Limited; and 
Daniel Doncaster and Sons, Limited. 








CONTRACTS. 


Tue Huddersfield Corporation has placed a contract with the 
English Electric Company, Limited, for ten complete top 
covered tramcars, including trucks and the electrical equipment 
comprising D.K. 30 motors and D.B. 1 K. 3 controllers 





STANDARD RoLiep Steet Sections.—The British Engineering 
Standards Association has recently issued its Publication No. 6, 
1923, ‘‘ Dimensions and Properties of British Standard Rolled 
Steel Sections for Structural Purposes." It may be recalled 
that, to meet the urgent requests of designers, the Association 
published the figures regarding channels and beams as an 
advance measure in August, 1921 (Report No. 4, 1921), and they 
are incorporated in the new report. The book is divided into 
two portions, the first giving the dimensions and properties in 
British units, the second their metric equivalents, attention 
being called to the fact that in the case of small discrepancies 
between the two portions the British measures are to be regarded 
as the standard. So far as the data relating to equal angles, 
unequal angles and tee bars, for which there is more than on« 
standard thickness of section, are concerned, only the properties 
of the minimum thicknesses are printed, but the Association 
announces that the values for the other thicknesses calculated 
by approximate formule, which it is also intended to publish, 
will be issued in a subsequent edition. The new report may be 
obtained from the offices of the B.F.S.A., 28, Victoria-street, 
8S W. 1, price Is. 3d. post free. 
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Gives the positions and engineering 


over. 


“WHO'S WHO 1 IN "ENGINEERING. 


engineering records of over 8000 engineers ; also other valuable information. 


—Tae engineers the world 
res Orchid Ma tn sugtoee Pomel Sh TS Toe wilh sneering Tax Muuxe 





Jounal BAY* 


compendium Publishing Co., 93. and ips Chaneery Lane, London, W.C. 2. 
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FOR SALE 





ex ee a : 
WILcCox uble-d WATER- 
Brose DOG E BOILER ¥¢ LOR oak herb a 
heater 9 and y >) Wer per. hour, tb. . Beep 
about 12. )5 areas. obs), eee ag Dice, “dhs1 @ 





ee | eens 
88, 0 Hydraulic, ty 393 
Beko 1 <inoat : invited. —The 
Bitoke sevttiah Corporation, 
, George-street, Bdinbureh 





ee 
G P tAChEN, 2 i 
BONDIN 
Kendall 30 Oa Gent eT i MACHINE, 
NG CUTTING-OFF MACHINE, capable 
of catting off 30in. is. cases. te. 
machines are 


‘address, P7558, The Engineer Office, P7558 a 





pcan 
GAS ENGINE, 70 B.ELP., FOR SAl 

ain comparative! ly new ee WPoGA abe Fi, 
Both may be 4 -or vo. T. SHELLEY. Ltd.. 
“ton Brook-st rect sort Preham #274 @ 





YJLINDER BORING.— BALE at Low Price, 
C'Gcoa_ DU PPL a HORIZONTAL CYLINDER 
SOR MACHIN igned to bore two cylinders 
simulteneous!y none Bin. Le) - diameter ; complete 


wih periee OD 40. .—-— square, Ss a. 


2012 a 





De tie ~ YNAMOMETER, Bean he, Froude, Sise D.P. 4. 


sUN- LANE "WORKS, 


Blackheath. P7613 a 





These 
BELLISS AND MORCOM 


ENGINES 


are in very good but must be cleared quickly ; 
bence the pr: ry. 4-4 now quoted, 

One 1500 00 P. Triple- yt... dat ugine, £525. 

Two 650 HP. Ditto, £255 each. 

Two 650 H.P, Tandem Compound Engines, £255 each, 

Also One Nearly New 1600 K.W. High-pressure 
rurbo-driven Alternator, £475. 

00 K.W. LoWepressure Turbo-driven Set, £435, 


Inepection in n London 
Fall details from THOS. W. WARD, Lid... Silver. 
town, London, PF. 2769 « 





INEERS AND SURVEYORS. --FOR SAB at 

half ost. ONE N Co ete posit. of the 

READ” PATENT ALIGNING and LEVEL- 
; APPARATUS. _ Is algo a eltabie for tt dation 
work, general machinery outdoor surveying. 
— with working, instfuctions. &c.—Full par- 

on application to AITKEN and CO. 

Britannic House, Park-cirens, Glasgow. P7669 o 





OR L~ ond AT LOW PREICBS, 
a too kw Howden-Siemens GENERAT. 
ING ser 250 verte D. c. 

ONE High-class HORIZONTAL © OMPOUND COR- 
LISS ENGINE, belt driven, 200 Bs 


team. MPOUND HO 
pommes HYDRAULIC PUMPING SENGINE. eamaer 
lons Per mipute; makers, Sir Wm. Arro] and 


GNE Badcock and Wilcox WATER-TUBE BOILER 
(Land ai aan beating surface ° 
. sited See ith mechanical ers, Guperbeateré, &c. 

TW and —y WATER - TUBE 
BOILERS (Land Type, each EY square feet heating 
surface, 200 _* Ww... fitted with mechanical stokers. 


“TO Vier Pie Engine driven CENTRIFUGAL 
PUMPS. by Drysddle, capacity 1260 gallons per 
m 


be PUMP. by Mirrlees, ——— Co. 
t deliver 


Oe, 


Glasgow 
jonN HR. RIDDEL, iia. 40, st. Reoe -square, 
Gane 2545 @ 
OR SALE, ON E HORIZONTAL. 125 H.P. National 
GAS ENGINE, wit npfeaeed air fortes & ~ 


and receivers, all im exestion be 
reaning —Apply, JONAS and COLVER.. Limited. 
iy Save Bisel Works, B -Tread, 2 
6 








R Bal 
Por CAL BO 11. by 4ft.. 
St. 6in. 7 Big tem Sit. by Be m. respec- 
wEWG, mn re-insure eo Ip Ib. > ii BS, with 
BILLING M CHIN w 

ee isin. ih anal din Foam th 30 20. gap bed. by 
a a centre LATHE, by Swift. with 8ft. Gin. 
. With 30in. gap, by 


‘ RING CO. F 
Naw list Of Bow cod Gasna-baed Morbinery tree 
application. } ies 





| be SALE, the LARGEST STOCK in COUNTRY 
Unused 


w. WED 
: RWED and FLANGED, &c., 
new ox Army 8 . also Second-hand :— 


Feet Sin. Ditto. 
Feet 4in. — 


333! 


— ‘000 Feet 6in. and Sin. Weldiess “Steel Spiget and 


We can supply Unused Pipe Fittings for above more 
Seely | than anyone else, Write for our list before 


GEO. COHEN SONS and CO., 600, Commercial. 
- London, B. 14. 2008 @ 





OR iow 6 KW. rowett 
F Li atte  boMPoUs D ENGINES. diet os 


ba Math P 
Tite r end Platt Thsee-phase ( GEYER ATES. 22 
BONS, 37, a Victoria-street, London, 2813 o 





—— — —— — 


FEHR pcan 
CLARKSON’S teh | itstborn. W . ; 


(Opposite Gray’s In: 


F°Saawot HE Htarmers, 


CROCE AMD, 
CLARESON’S, 838, H Holborn, 
(Opposite Gray’s Inn-road), *t a 





Five B GALS. off ERS beock and Wilcox WATER- 
each 10,000 lb. capacity, fitted 
ters and Chain grate stokers ; last work. 

= _ 41 - 
“ONE Lope soe S. Speer. otherwise similar 


th, Cotta “One = 6. 600, Commercial. 
14, London. 2790 a 





R SALE, Two-stage Motes-driven AIR OOM- 

PRESSOR, by Alley and McLellan, capacity abt 
1200 cu. ft., direct coupled to 460-voltse MOTOR,— 
WILLIAMS and SONS, 37, Queen Victoria-street, 
London. 2814 @ 





LE .— 
F°% 500 ‘Tome New Slighd pee tive STEEL F.B. 
RAILS, 60 Ib, yard, and ATES. 
THOS. W. WARD. Limited, Bhamichd 
R SALE.— 
42in. ** Gisholt '' BORING and TURNING MILL, 
with 2 heads. full automatic. 
5-Cwt. PNEUMATIC HAMMER, with 
pressing Plant complete, by Pilkington. 
MILLING —_— INE, heavy pattern. 
18in. by 36in. h and Co., Old 
ACHINE, by ‘Churebitl and 
to take lé4in. by Sostn automatic feeds. 
“isin. Foster TURRET LATHE, six tools, 5in. 


ne onindic. 

21i Gisholt ’ + ameatal LATHE, 3itin. hollow 
spindle, full automatic 

All in excellent condition, 
JOSEPH OXLEY (Sheflield). 
street, Sheffield. "Grams, “ Stability 


Hoa CORLISS VALVE STEAM ENGINE, 
ves, new 1911; cylinder 


dooce Wide? SENG She ect 


RAULIC PUMPS FOR SALE 
each 175 BLP., , electrically iriven. : en, horizontal 
ert “ Davy 


2893 G 





Air Com 


wie table 


” Limited, Norfolk. 
278 @ 








meter suns, spent Wo pm "ital Goines 
1600 1 “pat “sauare le t in 
pa working order.—DAVY re condlilonea fee O9t J* 
Shefield. 2584 o 





‘| For continuation of For Sale Adver- 








STOCK BOILERS. 





MOST MODERN “DISH-END” TYPE 
WITH CORRUGATED SECTIONS. 

4 3M. by Oft. Sim. by 160 Iba w.p. Shop Ne. 6752/3 

2 30. by Of. Ba by nen 


2 30m by Sf. Gin. by 160 Ibe w.p. Shop No 61278 

2 Se oe SO Se, Se Sees 6S Se ae 

by by 100 Ibe. w.p Bo. 66788) 

1 wm ie eink e> op No. 

2 28%. by 7f. 6in. by 160 Iba. w.p. No. 

& 4%. by 7f. Sin. by 120 Ibs. w.p. Shor No. 6662. 
(5589/90 & 5768 

1 18% by Sf. 6im. by 120 ibe w.p. Ne. 6132 

1 16f by 4f. Gin. by 80 ibe wp. No. 6168 

All the above Boilers it 1 


Repairs we all types of Boilara by First-class Mea. 





JOHN THOMPSON (Wolverhampton) Ld. 


Ettingshell, WOLVERHAMPTON, Eng. 




















REDPATH, BROWN & Co., Ltd. 


Structural Engineers and Stee] Merchants 


Edinbergh, London, Manchester, 
Glasgow, Newcastle & Birmingham. 





See our Advt. on Page 6. May 25th. 














The Original & Genuine 


HAMMERED 

CAST IRON 

| PISTON RINGS 

(By the Davy-Robertson 
Process) 


Ia our special quality 2K6 
piston ring iron, giving 14 
to 16 tons tenaile Ser 8q.in. 


All sizes up to 72” diameter. 


. Absolutely Reliable. Low Prices. Telephone—No. 2140. 1 Tel 


















The Standard 
Piston Ring & 
Engineering 


Co,, Ltd., 
| Promige Works, Dos Road, 


SHEFF IELD. 


































=~ ~— GROWN HOUSE 


ALDWYCH 


The Finest Site in London 
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ELECTRIC PASSENGER LIFTS. 
NATURAL LIGHT ON THREE SIDES. 


ELECTRIC LIGHT. 
CENTRAL HEATING, 


THREE FLOORS TO LET, AS A 
WHOLE OR IN SUITES 


Bb ey ground, first and second floors of this commanding new corner building are 

It has an imposing elevation and fine main entrance. These floors are 
to let, either as complete floors or in suites, on long or short leases. Here is an 
exceptional opportunity for firms desirous of establishing offices or showrooms in 
Lendon’s newest and finest business quarter—a quarter that is rapidly becoming 
the eogineering and industrial centre of the Empire. 


Immediate Possession. 


Por particulars apply to :-—E. A. IRELAND, Premises Department, Crown 
House, Aldwych, W.C.2. Telephone Regent 8040. 
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THE NORTH EASTERN MARINE 
ENGINEERING CO., LTD. 


WORKS AT 
WALLSEND-ON-TYNE and at SUNDERLAND. 


Tel. Add. : “ News, Sunderland.” 


HEAD OFFICE: WALLSEND. 


=_ = 


“ News, Wallsend,” and 








sd 


Manufacturers of 


THE “NORTH EASTERN ” 
SMOKE-TUBE SUPERHEATER 


FOR MARINE BOILERS. 


Builders of 
RECIPROCATING & TURBINE ENGINES & 


BOILERS FOR ALL CLASSES OF VESSELS 
ALSO 
“NORTH EASTERN WERKSPOOR” 


MARINE DIESEL ENGINES. 











Engines and Boilers, ete., constructed for Export, 
and fitting out supervised if desired. 









LONDON OFFICE: 22, BILLITER STREET, E.C. 3, 
Tel. Add.: “ Nemério, Fen, London,” 
LIVERPOOL OFFICE: 529, TOWER BUILDING. 


Tel. Add.: “ Skilful, Liverpodl.” 
R/2/23 





egrams—  Goean, Sheffield.” 
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FOR SALE 
Continued from page 3. 


LS ee ane Teun SS GOOD SECOND-HAND 
VERTICAL BOILERS, 
each with el Mountings, Fittings, &c.. IN STOCK. 
Diameter, Pressure. Maker. 
6in. 6ft. Gin. 1001b. Cochran. 
» Cochran. 
Thompson. 
Cochran. 





Cochran. 


lift. Sin. 5ft. Oin 150 Ib. 

10ft. Gin. 4ft. Oin. 1001b. Coltman. 

10ft. Sin. 4ft. Sin. 1001lb. Cochran. 

oft 2in. 80 1 

8ft. 6in 3ft. Sin. 120 Ib Rushton. 

Sft. Gin. 3ft. Gin. 80 1 Marshall 

Sft. Cin. 4ft. Oin. 100 Ib (New). 

7ft. Gin. Sft. 3in. 100 Ib (New). 

7ft. Oin. Sft. Oin. 100 Ib (New). 
Three 6ft 2ft =. 100 Ib (New). 


. Oin 2ft. b. (New). 
: "MITCHELL and SONS, Ltd., 
Bolton. Telephone, 302. Te’ 

ize.” 





N ye McInnes Dobbie, Plated, Almost 
new ; 


=. - = P7612 a 
MACHINERY, PLANT, &c. 


( VERHEAD Three-motor ELECTRIC TRAVEL- 
LING CRANES, suitable for 440 volts con- 





tinuous current. 

SEVERAL 5-TON, varying from 23ft. to 40ft. span. 

TWO 2-TON, span 20ft. and 387ft. 6in. respectively. 

ONE 15-TON, span 28ft. 2in. 

All in good condition; can be inspected on the 
gantries in operation. 

5ft. Arm Double-geared RADIAL DRILLING MA- 
CHINE, 3in. balanced spindle, we box bed, 
3ft. 7in. by. 3ft., by W. Muir an d Co. 

20in. stroke DOUBLE-HEADED SHAPING MA- 
CHINE, two T-slotted tables, 24in. by 18in. by 16in. 
deep, by J. Spencer and Co., Ltd. 

VERTICAL BORING and TURNING MILL, table 
4ft. 3in. diam., two tool-boxes on cross slide, by the 
Bridgeport Machine Tool Works, Ltd 

On partar BORING MACHINE, spindle 3in. 
og tees, Sit. 6in. by ift. 10in., by the 


200 TONS New Slightly Defective B.H. RAILS, 
British standard section. = Ib, per yard. 
Second- = , opeeL F RAILS :— 


FIVE LANCASHIRE BOILERS, 30ft. by 7ft. 6in., 
— b ge Ib. pressure. 
Very Good Dish-ended LANCASHIRE 
pollens, by Thompson, 30ft. by 8ft., re-insure for 
sq. inch working pressure, ready for 
} 1 ho 


LANCASHIRE BOILER, hy by 5ft. 6in. dia- 
meter, re-insure 80 Ib. press 
1-Ton, Four-motor ELECTRIC TRAVELLING 
UNDERHUNG JIB CRANE, span 20ft. 7iin., suit- 
able for current at 480 volts continuous. 
ATALOGUES of STOCK MACHINERY, 6000 Lots. 
Free on application. Inspection invited. 


THOS. W, WARD, LTD. 








WORK WANTED 





Wy4sme * to MANUFACTURE, SPECIAL MACHI- 
NERY or ENGINEERS’ APPLIANCES. Up- 
to-éote | 7 ~ plant for either heavy or_medium 

ork. foundry and tern oo TON 
and jOHNSON, Ltd., Engineers, Taunto: Ex. u 


VREED and co.. Ltd., Telegraph Engineers, 

+ don, with staff and well- ecitpped 
works, are uapaned = > Light ——— 
and Work of Precisio: 


| a ge MA A in KENT is PRE 
PARED to MANUFACTURE Coenen 
CHINERY 


PARTS or SMALL MA Best w 
ship, Lig Aen \ em COOPER. ‘BROS.. 











GINEERING G WORKS. Old Established. are 

OPEN to MANUFACTURE ANY ARTICLE 

having __- sale on mutual basis.—Address, 2684, 
The E omic 2634 = 








THE HEATLY -GRESHAM 
ENGINEERING Co., Ltd., 


Gresham fron Works, 40, Wood St., Westminster, 
LETCHWORTH, LONDON, 5S.W. 1. 





ACCURATE & WELL-FINISHED 


IRON CASTINGS 


EASILY MACHINEABLE. 
LARGE CAPACITY FOR REPETITION WORK. 





DROP FORGINGS. MACHINING. DEEP PRESSINGS. 
PATTERNS. ASSEMBLING. 


THE ENGINEER 





% 
4 


SOMETHING NEW 


To many users of Crane Skips, Tubs 


“GOLDSBROUGH” 
SELF-TIPPING SKIP 


& Sedma eve: 


















Goldsbrough Patents Co., Ltd., 















or Buckets, etc., is the 






up to 12 tons. 





“IT PAYS 200 per cent. 
vidends.” 








4 CARD BRINGS DETAILS. 








, Ordsall Lane, Salford, 
oe Sate Get, Ruane ye. MANCHESTER. 


IRON casTiNes| 


Hamitton Woops Co. L” 

















ON ADVIRALTY AND W4R OFFICE LISTS. 





Telephone Nos. 810, 811 & 812. 
Codes used : 


TOTALLY ENCLOSED WORM AND 
— REDUCTION GEARS. 


Telegraphic Address: ‘‘ Engineers, Dundee.” 
** A. B.C.” (5th Edition), Marconi and Bentley. 








Machine 
Moulded and 
Machine Cut 








DR EPRPERP SSP 220202 FS S22 0002520 08202022022 253220282020 0838828 
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MESSRS. 


URQUHART LINDSAY & ROBERTSON ORCHAR, LTD., 


ASSOCIATED WITH 
FAIRBAIRN LAWSON COMBE BARBOUR, LTD., LEEDS. 


ENGINEERS, 
BLACKNESS and WALLACE FOUNDRIES, 
DUNDEE. 


rs ry lal 
as a4 a4 
———— 
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BUDA COMPANY (ENGLAND), 


75, EVERSHOT ROAD, STROUD GREEN, N. 4. 
Telephone: 3145 HORNSEY. 
See our Advertisement 8th June and 6th July. 


SUPPLIERS OF RAILWAY AND CONTRACTORS MATERIAL. 


Télegrams: BUDAJAK, CROUCH, LONDON, 
























 SiecetlthSRieeesapeenitiinstionmenns an 
MACHINED CASTINGs 
Tel. 1387 SUPPLIED. 7.) 135, 


IN CAST4RON, BRASS, GUN-METAL pcg 
BRONZE, ALUMINIUM, etc. 
ALSO YOUR CASTINGS, FORGINGS, e- 
MACHINED IN LARGE OR SMALL Quant 


S. A. BAGLEY & 60,,.¢%=n00 


or nie. 
IT 16 WORTH YOUR WHILE TO BUY Direc;— 
Touring Cure, Engines, Oplinders and Mesh er a tnd 
Cars, Soluble for and poring, Solidited 
RELIANCE LUBRICATING © OIL CO. La, 
19 & 20, Water Lane, Great Tower Street, LONDON, Ec 
(Agente wanted | s 
“RAPID” 
ELECTRO-MAGNETIC SEPARATORS 


and GRINDING CHUCKS. 


RAPID MAGNETTING MAC MACHINE Ce. La 


40, Magnet Werks, Lembard Stres, 
BIRMINGHAM. 











— 









Sandvcrofil 


DON ¢ C CMESTER 
Winding mist 

mings — 
Steam, Air or Electrically operated, 


THOMAS SHANKS & ©. Lia 




















STEVENSONS, 


PRESTON. 


IRON AND STEEL 
CASTING LADLES 











VACUUMAUTOMATIC BRAKE 


for Railway, Steam and Electric Stock. 
See illustrated advertisement Jan. 5th issue. 


THE VACUUM BRAKE CO., Ltd. ; 
Westminster, 


5. 5 and 7, Old Queen St 
LONDON, S.W.1. 
Gaesmam amp Onaven, Lap, Manolzerss. 


LANCASHIRE, CORNISH & MULTITUBULAR 


BOILERS. 


WILSON BOILERMAKERS Lid., 
LilyBank Works, Glasgow. 























FORGINGS 
MACHINE WorRnK 
LARGE OR SMALL QUANTITIES. 
QuUICH DELIVERIES. 
SMITH PARFREY & CO., LTD., 
Pimlico Wheel and Motor Works, 
HAMMERSMITH LONDON, W.6. 











MESSRS. J. H. GREEN & CO. 
ENGINEERS AND SMITHS, 
Cook Street I 
CHAPEL STREET, SALFORD. 


IRON AND STEEL WORK 
of all Descriptions made to your Specifications. 
Specialists in Wrot Iron Ledders 














SIRE ALD. Limited (Works: Burnt Mill, 
—We are organised to PRODUCE CAST. 
ExGs from 3 1b to 2 tons. Cast Iron, Semi-steel 
Non-ferrous Castings. Coils of every description, 
Steel and Copper. Sheet Metal Work. 
Over 40 years’ experience is at your service. Send 
your inquiries along, 2192 u 


SPUR BEVEL SPIRAL 
WORM GEARS. 


STORR & EVANS, 








Grove Road, 
HUNSLET, LEEDS. 













































WARNING. 




















As our Reg. Trade Mark, 


(Reg. Trade Mark) 


AS THE STANDARD MACHINE GREASE HAS BEEN ESTABLISHED. 
TRIER BROS., LTD., 


Street, WESTMINSTER, 
Works: Camberwell, LONDON, S.E. 5. 


Sole 
Office : 


Makers: 
36, Victoria 


“STAUFFER’S LUBRICANT,” is fraudulently 
made use of to palm off substitutes, WE HEREBY WARN USERS, and 
the Trade, that the use of the word “STAUFFER” in connection with 
Lubricant, or Grease, not of our make, is an Infringement of our Reg. 
Trade Mark, under which, for 40 years, the world-wide reputation of 


“ STAUFFER’S LUBRICANT ” 















S.W. I. 
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For Constructional Purposes 


HE illustration shows the Wolf Electric Drilling Machine, which is 

T very useful where holes are required to be drilled in Constructional 

Steel or Ironwork, after it has been erected. It can also be used 

for tapping and riming any kind of metal up to §" mild steel. The 

motor, switch h and gearing are entirely enclosed. The efficiency of this 

drilling machine is in no way affected by its portability. May we send you 
the Wolf Electric Tool Catalogue ? 


S. WOLF & CO., LTD., 


115, SOUTHWARK STREET, 
LONDON, S.E. 1, 


Telephones: CENTRAL 5172 and por 2734. 
arwick R 























K Ho 3 


1, VICTORIA STREET, WESTMINSTER, 5&.W. 1. 


Engineers & Contractors for all types of Structural Work in 


FERRO~-CONCRETE 


Preliminary Designs and Estimates submitted free ef charge. j§ Write for Brechure; 














The paint pigment against which rust is powerless is Foliac Graphite. 


Its incorporation in Foliac Silica-Graphite Paint gives a marvellous 
huge covering power, and a thorough protection against 

corrosive influences. 
Before deciding on 


ur next paint supplies write us for prices and 
particulars of f Fol 


oliac Silica- pos Paint—it is British made. 
Manufactured solely 


GRAPHITE PRODUCTS, LTD., 
218/220, Queen's Rd., Battersea, LONDON, S.W. 8 


SILICA-GRAPHITE 


PAINT. 
HOLMAN 


Write or call at HOLMAN ~ . By —) LTD., 
a 
ey Street H 








All New Standard Verticals 
fitted with patent 
*“FETHER-PLATE’ VALVES 


Leuven Ovvece 








; AIR_ COMPRESSORS 









ATLAS WORKS, SPRING HILL, 
BIRMINGHAM. 


STEEL PIPES 
WELDED 2 RIVETED 


FOR 
GAS, WATER, STEAM, 
AIR, SEWAGE, OIL, 


OR - 
FOR OTHER PURPOSES . 














LOST! | 








Ih This 


> Are supplied ready for applicatios in the 
; ee 
amo uae. 00 gieey weet & Es 


Leng he of ee: 


ROO RRR R EERE ERE E TETHER ERE E REESE ESSE EEE SHEE EEE E ES 








~ 99. 000, 000 7 Tons a te 


, The above startling statement was made by Sir Robert Hadfield 
in a Paper read before the Institute of Civil Engincers last April. 
: 


irreparable 
largely PREVENTED by the use of 


“BITUMASTIC” ™ jis 2 


Wailes Dove Bitumastic Ltd., Newcastie-on-Tyne, 


London, Glasgow, Liverpool, Birmingham, Manchester, Leeds, Cardiff, Hull, ete. 






through Corrosion in 1920. 


loss might have been very 





World’s Record ”’ 
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| CRANES. > mec: 
hit enatithte we» || RICHARD C.GIBBINS&CO. Mamlnang 


The Clock House, Arundel @t., 
ae + Berkley Street, BIRMINGHAM. Vertical, 
MAKERS OF Cornish 


The VAUGHAN CRANE STEAM, ELECTRIC & HAND 
CRANES, 


Crab Winches & Lifting Jacks, 

Wire & Hemp Rope B'ocks 
Hand Pile Drivers, 

Shear Legs, Jim Crows, 


f ROWNLIE-MUURENY, [? | = Platelayers’ 


POSSILPARK . GLASGOW. 


Bee Illustrated f Agrertieernant last and 


'T. DAVIES & SON, DAVIES & SON, 


\ WAY L 
] r ¥ 











WEST 


CUPOLAS & LADLES. ee (ok ee) 
Heating and Ventilating as RUBBER MILL 
OU EXPERTS. KEEN PRICES.” M IAC H ! NERY 


pea §=6CENTRIFUGAL and 
TURBINE PUMPS AERIAL, ROPEWAYS 


The BRITISH ROPEWAY ENGINEERING Co. Lid , 
7, Mining Lane, London, E.C. 3. 

Tel. : Central 11260. Tele, : Boxhauling-Fen-London, 
See Lilustrated Adrt. last and neat week. 





WATER SOFTENERS 


For Lifts to 3000ft. HEATERS 
pale uP FILTERS 


The above illustration is of our “ C” type witttam BOBY & SON, 
Centrifugal pwmp for lifts up to 150 feet. Sshary House, LONDON WALL, EC 
It has a double entry suction, and is of 


IRON CASTINGS a very high efficiency. 


of saperier workmanship in first-clace metal. Prompt Write for List No. 802. 
Delivery. Moderate Prices. Up to One Ton in weight. 
Estimates Given. 


MESSENGER & CO., Ltd. 
LOUGHBOROUGH, Leicestershire. 


ne Se ee [Dulsometer Engineering (Jo [+c 


The COIL CLUTCH CO., Ltd., 
Phenix Works, Johnstone, Scotland. 
Manufacturers of eld ata 4-6 Works: 
COIL Pal CLUTCHES ii, Tothill Street, Nine Eims Iron Works, 
we ont WESTMINSTER.SW. READING. 


See Mustrated Etvertisement week & next 











STONEBREAKERS, 


our Speciality. 


a Phenix Ironworks, STALYBRIDGE. 
Ges cur Advertioement of 38nd June.) Telephone No. 296. Tel, Addrese—Broadbent, Stalybridge 








FIELD RHEOSTATS 
for Motors and Dynamos. 

“‘Igranic" Field Rheostat, Type No. 350, consists of one or more circular 

plates of fire-proof moulded insulation capable of withstanding high tem- 


pa and not subject & to me sion, contraction or deterioration. 
of the embedded type is entirely enclosed in pressed steel frame. 


149, Queen Victoria Street, Write for Levflet 
LONDON. N, 
No. 350-V14. 


ELECTRIC Co.Ltd Works: - - - BEDFORD. 





No. 350 Field Regulator arranged for Rear of Board operation. 
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rank C,, 
= IMONS” 
facturin t 
Vertica; 
a 
= 
Tube, MARINE 
Colonia, DREDOE PLANTS—~ 
he. of all deeeriptions amd 
- wo te the highest snpactoy. 
wee] CONSTRUCTORS OF HOPPER 
ea. @® BARGE-LOADING BUCKET 
Water DREDGERS; BARGE-LOADING, RE- 
Heaters, CLAMATION @& “SIMONS" CUTTER 
ke SUCTION DREDGERS. 


Propricterr of ALFRED WATKIN § BRITISH PATENT der ROTARY SPUDS 





CUTTER ome rT = 
HOPPER 








TRAILING SUCTION HOPPER DREDGERS ... 
GOLD @& TIN RECOVERY DREDGERS .. 
HOPPER BARGES. FERRY STEAMERS. 
REPLACE PARTS for EXISTING DREDGERS. 


(SVENTORS asd FIRST CONSTRUCTORS . . . . 






Telegraphic Addresses - 
Gesows, Rarvasw ; Sivomum, Lowpos. 


CODES: ABO, Sth Edition 


DREDGERS ....""" 




















Wm. SIMONS & CO., Ltd., RENFREW, near GLASGOW. 


CONVEYOR ~ELEVATOR 


LOWER BRIDGE WORKG, 


ACCRINGTON, LANCASHIRE. 


Contractors to H.M. Government. 








































Telegrams: CONVEYOR, ACCRINGTON. 


National Telephome Mo 2779. 








SPIRAL CONVEYORS 
COAL CONVEYORS 
GRAIN CONVEYORS 
TRAY CONVEYORS 


STOKEHOLD 
CONVEYORS. 













CRAIN ELEVATORS 
COAL ELEVATORS ° 
CHAIN ELEVATORS 
BELT ELEVATORS 
BALE ELEVATORS 





















British Built Throughout. 


Giving satiafactory service on over 200 Railways in every 
vart of the World. Any type of Car or Goach designed 
and built to meet individual requirements. 
Contractors to the Admiralty, War Office, India Office, Crown 
Agents for the Colonies, Colonial & Foreigr Governments, 





Ces 






















D8 OORT TR 


THE DREWRY CAR CO., LTD. 


(And McEWAN, PRATT & CO., L7D.), 


13, South Place, | London, E.C.2. 


, c Works :— 
Crom ane | Baul Werk 
Telephone : BURTON-ON-TRENT, 
London Wall 458. ENGLAND. 

















] Seed 























DREDGING PLANT 








UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 


Bow and Stera Well Centre and Side Ladder, Bucket Barge-loeding and Hoppe 
Dredgers, Suction Dredgers, Hydraulic aad Mechanical Agitatars, 
Duscharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caiseoms, 
Tugs, Ferries, Paddle and Screw Steamers. 

Swere Geer aoc Kocowns Swebes 














Delivered Ce uplete or Shipped im Sections 


FERGUSON BROTHERS «Pont GLASCOW, LD. 


Shipbuilders and Enginears, 
PORT GLASGOW. 
Telegraphic Addvess: DREDGER, PORT GLASGOW. 
On Admiralty List and War Offices List. 
@RAND PRIZE LONDON EXHIBITION, 1008. 
GOLD MEDAL JAPAN-BSRITION . wiz. 
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IN ANY SIZE. 
IN ANY MATERIAL. 


























“BLAKEBOROUGH” VALVE FACTORY. 


COVERING OVER 13 ACRES. 


| BlakeborougheSons lt 


SALES OFFICE, 199, High Holborn, LONDON, W.C. 1. 


























FOR ANY PUnPOSE. 
FOR ANY PRESSURE. 





























ERNEST NEWELL & Co., Ltd., 
Misterton, Doncaster. 
Makers of all Machinery for the 
manufacture of Portland Cement—Wet 
or Dry Process. 


CHUCKS 


MANUFACTURED BY 


F. PRATT & CO. LTD. 


HALIFAX, ENGLAND. 
See Illustrated Advertisement, June 22nd. Pege 37 














Colliery Pump 
for 1250 feet Head. 


ALSO FOR 


i Boiler Feed and all other 


rm High Lift Work. 


- Sirius —_ Pumps. NY 





SIRIUS WORKS, 
MANCHESTER. 

















2ARSONS 
MOTOR COL 











TURNBULL’S 
SAFETY STOP 


TIE 


CHECK SUICE 
& REDUCING 
rays wm 
Alb TURNBULL & COLT 
GLASGOW. 


THE ROBSON 
GAS and OIL ENGINES 
PRODUCER GAS PLANTS. 


SOLE MAKERS: 
JOBR ROBSON (Shipley) LTD., SHIPLEY, YORKS 


See licecrsted advt let amd mest week's | secs 


CRANES 
Derrick & Overhead Travelling Cranes 


Worked by Hand, Power and Electric. 


JOHN SMITH (silo), LTD. 


























MICHELL BEARINGS, Ltd., 


ENGINEERS & MANUFACTURERS OF 


Michell Thrust & Journal Bearings 


Lendon Office: 
3, Central Buildings. Westminster. 
See large Advertisement page 60, June Z2ni. 


THE MOTHERWELL BRIDCE CO* 


BRIDGES, ROOFS, PIERS, pases. 5 DOCK Ga 
Strectural Work, Hydraulic Pressed Flooring. 


Tesewm: MOTHERWELL, N.B. tt 3 


= Office : 82, Victoria Gt., Westminster, 6.W 
See illustrated advt. inst and next week. 
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TANKS 


FOR ALL PURPOSES 
BOTH 


RIVETED 


AND 


WELDED. 





OIL 
TAR 








PRESSURE TANKS READY FOR DELIVERY. 


JOSEPH FOSTER & SONS, 


ENGINEERS & BOILERMAKERS, 





PRESTON, LANcs. 


AIR 

WATER 
H,SO, 
Cs, 


OALZP- 
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TANGYE 









DUPLEX 
PUMPS 





BUCKET on RAM TYPE fon MINING 


DRAINAGE, 


PRICES REDUCED. PRESSURE, 


BOILER-FEEDING, &c. &c. 


TANGYES Ltp. BIRMINGHAM. 





































MILLARS’ 14L “ Jaeger ” Mixer at work 


Large and rapid output - strength 
without excessive weight 
—economical both Logan & Henge 
to buy and to run. r 














BRITISH MADE. 


4 sizes and 
18 different models. 


MACHINERY DEPT., 


MILLARS’ 


TIMBER & TRADING CO., LTD., 
Pinner's Hall, Gt. Winchester Street, 
LONDON, E.C. 2. 


Telephone: London Wall 368. 
Telegrams: ** Jarrah, Stock, London.”’ 


WORKS: Kirtling Street, Battersea, S. W. 





Sr M471 
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ALFRED HERBERT LTD., COVENTRY. 





View of Atritor supplying Pulverized Fuel for heating Babcock and Walcox Boiler, 


SMOKELESS CHIMNEYS. 


r . smoke nuisance of industrial areas can be abolished. Coal 
properly pulverized burns with just a thin white haze coming 
from the chimney. No elaborate plant is necessary. The Atritor, 

a self-contained machine, separates, dries, granulates, pulverizes, aerates 

and blows the fuel into the furnace in such a form that after it has 

burned no combustible matter remains in the ash. 


There is little noise and no dust with the Atritor system. The machine 
is automatic; the operator has only to regulate the feed and speed 
lever. The Atritor eliminates the necessity of storing pulverized coal. 


A Babcock & Wilcox Boiler at our Edgwick Works is in regular use 
fired by the Atritor. The fuel is smudge containing moisture up to 
18%, which is the cheapest variety of colliery slack with a thermal 
content as delivered, of about 9,000 B.T.U. per pound. The evaporative 
efficiency with this low grade of fuel, which is used without prelim- 


inary drying, is 
G7 °|. 


without an economiser and without a superheater. 


THERE IS NO BLACK SMOKE. 


DEMONSTRATIONS BY APPOINTMENT. 





Sole Concessionnaires for metallurgical! 
furnace installations :— 


——_—_=_w=uum—mmmememm===| Jhe Wellman Smith Owen 
— ; =| Engineering Corporation Ltd., 
36-38, Kingsway, 

LONDON, W.C. 2. 
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Fstop that Noise! Use 


abroib 


non-metallic 
substances, impervious t 
| changing conditions of ma 
perature and humidity, 
abroil Pinions do not 
swell, shrink, distort, or 
lose their shock-absorbing 
properties. 
Strong, Silent & Elastic, 
pinions of this material 
often out-live steel pinions 
operating in similar service 


FASROIL PINIONS 
can be rus 

in Oil or Water 

without detrimental effect. 


The. British Thomson-Houston Co.. Ltd.. 


Electrical Engineers and Manafacturers, 
Head Office and Werke ° . yer i edi England. 
° “Crown House,”” Aldwych 


Londen Office 
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HYDRAULIG WHEEL PRESS 


FOR PRESSING ON AND TAKING OFF 
WHEELS FROM AXLES. 

























Two Wheels can be pressed on at the same time. 


DESIGNED FOR USE IN RAILWAY SHOPS, ENCINE & WACON 
| WORKS, TRAMWAY DEPOTS, ETC. 


| Strongly constructed to thd ah rough usage. 











The Machine is complete wiih Drawback Gear, 
Travelling Carriage to Support the Wheel, Working Valve 
and Pressure Gauge. 


CAN BE WORKED BY HAND OR POWER PUMPS DIRECT, 
OR FROM AN ACCUMULATOR. 


Head Fitted with Stop Block is Movable and Adjustable. 


MADE IN ALL SIZES AND POWERS TO SUIT 
ANY DIAMETER OF WHEEL. 


LET US QUOTE YOU. 























HOLLINGS & GUEST, L’ 


Thimble Mill Lane, Birminghar. 





Sole Agent for Scotland ;—Mr, D, LANDALE FREW, 45, Hepe St., GLASGOW. 






























Do You Use 
High Speed Engines ? 


]f so, you will be interested in 
our new catalogue of Reader 
S.F. Engines, just published. 


It gives full details of their design 
(which includes some very attrac- 
tive features), lubrication diagrams, 
photographs showing exactly how 
the engine is put together, with full 
dimensions tables and diagram, &c. 


Send for a copy to-day to 


EADE 


& Sons, Ltd., 
PHENIX ENGINE WORKS, NOTTINGHAM. | 




















F. WIGGINS & SONS. 
FOR INSULATION, mo EEBESE, oe 


Telephone % Avene 2968, 
108, 103. and 104 Mimerten, LONDON. 
































IS THIS YOUR 
DAILY PORTION ? 
Tt often the ‘phone on a busy man's 


desk is a nuisance—out of order at 
the critical moment, indistinct and carry- 
ing a perpetual repair bill. 


You owe it to yourself—to your own efficiency—to 


have an Cuiceson Telephone System in your business 


—clear-speaking, always working, standing up to 
hardest usage. Can we help you in your communica. 
tion problems ? 






Write us for free lists. 


The BRITISH L.M. ERICSSON 
MANUFACTURING CO., Lid. 


¥ lnternational Buildings, 
67/73, Kingsway, London, W.C. 2. 








Tee eT 


: SCOTLAND: Malcolm Bretagan, : 
: 57, Roberteon Street, Gi 
33 E. ENGLAND: North : 
: Businesring a += ‘Mu: : 


: n House. Nowvastle-op : 
: av STRALIA : J. Paton & cs »: 
° y, N.S. 






eo 
535 
ng 
ie 
$: 
NY 
ih 
ie 
ass 


Telephones 


: _ 586, Bourke 5 : : 
: NEW ZEALAND: B. L. D ane, : 
: Australia Bank Chambers, Custom 
: House Quay, Wellington. 
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PARKINSONS SMALL 
A.C. MOTORS NEED 
NO INTRODUCTION 


They are tried and trusted old friends 
of the electrical industry. Year by year 
since their inception they have been improved, 
until to-day they stand pre-eminent—perfected 
to serve efficiently every purpose of the 


AC. Motor. 

By reason of adherence to rigid stan- 
dardisation, the lowest of low prices have 
become possible, so that the Parkinson A.C. 
Motor competes with all, and is lower in 
price than many inferior machines. 

We are AC. Motor Specialists. We 
do nothing else but make A.C. Motors, and 
have the largest output of any other concern 


in the kingdom solely devoted to the manu- 
facture of A.C. Machines. 


Put your trust in specialists and you 
will find that the Parkinson A.C. Motor will 


never let you down. 
Made in all Standard Sizes from 1 to 300 B.H.P. 


Simple — Reliable — Thorough Lhroughout. 


Fs, A PARKINSON= 


GUISELEY 
LEEDS 


(3 





BRANCHES: 

LONDON: GLASGOW : 

39, Victoria St., S.W. 1 69, St. Vi i St. 
MANCHESTER : NOTTINGHAM : 

20, ot. Annes Square. 6, Arundel St. 

BIRMINGHAM ; Glenville Buildings, 12, Cherry St. 

t Jimsterdam, Brussels, Invercargill, Bucnos Ayres, Melbourn 

Sydney, Perth (W.A.), Bombay and Shanghai. 
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THE SUPERIORITY 
FIRTH’S 
STAINLESS 
STEEL 


The following instances prove the superiority 
of Firth’s Stainless Steel for purposes where 
great strength, combined with resistance to 
wear and corrosion, are necessary. 


Firth’s Stainless Steel is supplied in the form of 
BARS, SHEETS (black hot rolled, descaled or 
smooth finished if required), TUBES, WIRE, 
FORGINGS,DROP STAMPINGS@CASTINGS 


SUGAR REFINERY. 


LARGE firm of Sugar Refiners experienced 
great trouble with the flap valves of an 
Air Pump used in extracting the air from 
vacuum boiling pans. ‘The corrosive action of 
the vapour from the cane was such that 
valves made from MILD STEEL became useless 
after one week's seivice. Valves made from 
PHOSPHOR BRONZE lasted only three 
months, when their edges frayed and small 
pieces broke away. 


A valve was then prepared from F1R'1H’S 
STAINLESS STEEL SHEET. 
This valve has been woiking continuously 


night and day for about three and a half 
years, and it is still giving excellent service. 


COLLIERY. 


HE Pin Forgings made of various types of 
steel and iron used in the Breeze Eleva. 
tors of the Colliery Washing Plant were 

found to wear away and to suffer from the effects 
of corrosion. It was decided, therefore, to 
experiment with a similar pin made from 
FIRTH’s STAINLESS STEEL. 


The Stainless Steel Pin was placed into 
service with a number of new pins made from 
other steels, and after a period of six months 
au examination was made. 


Apart from its resistance to rust and cor- 
rosion, the Stainless Steel Pin was found to have 
worn only '/,,in. on the diameter, whereas the 
others had been reduced to the extent of */,,in. 


In consequence of this satisfactory trial, a 
large order from this Colliery was received for 
pin forgings in FIRTH’S STAINLESS STEEL. 


OUR EXPERIENCE IS ALWAYS AT YOUR SERVICE. 


Thos. Firth & Sons, Ltd. 
Sheffield. 
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BIRMINGHAM, 
NEWCASTLE-ON-TYNE, 
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BLUE PRINT PAPER. 
REDUCTION IN PRICE. 


E are pleased to be able to notify a 
further reduction in price of all our 


Blue Print Papers and Cloths. 
This reduction has been made at the 


earliest possible moment consistent with 
the maintenance of our quality. The mate- 
rial is coated at our works in London, and is 


British Made throughout. 


Samples and Prices post free on réquest. 











1) 


BJ-HALL& G-LTp. 


Head Office : — 





CHALFONT HOUSE, 


GT. PETER STREET, 


WESTMINSTER, S.W.1 
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17, "etGavanor GARDENS 


“BUTLER” Piieuer a ee. 


A MACHINE or INCREDIBLE 
POWER ax STRENGTH 








| THE “BUTLER” PATENT SLOTTER E 
DRIVE AGAIN PROVES ITS ! 


SUPERIORITY ror 
CUTTING POWER, 


FACILITY or OPERATION! 


(Stroke may be changed in 30 seconds), and | 


UNIFORM FEED. 







8/10" Stroke “* Butler” 
Puncher Slotter. 


ire | tHE BUTLER Macuine Toot Company Ltp. v=: | 
‘amet 3 VicTorRiA JRONWORKS, HALIFAX. bossy? 








Our Gear Cutting Department 
is one of the largest in Europe. 
It is equipped with the most 
modern Automatic Machinery 
for Cutting Spur, Bevel, Worm, 
Spiral and Internal Wheels, 
besides Racks and Clutches, 
&c. 


SPUR GEARING up to 10ft. DIAMETER 
by 4in. PITCH. 


We solicit your Lddawtes -7 all kinds 
of Gear Cutting. 








ALL teeth in the gearing of our LATHES 
are machine cut. 


JOHN LANG & SONS, Ltd., Johnstone. ar. Glasgow. 





CONSISTENT PERFORMANCE 


ASSOCIATED BRITISH MACHINE TOOL MAKERS, Ltd., 


17, GROSVENOR GARDENS, LONDON, S.W.1, and BRANCHES. 





is only obtainable by a well-laid-out shop. Our 


organisation are at your disposal. 


We equip machine shops with machine tools, 


services in the matter of shop lay-out and 


transmission, motors, stores, etc.—our service 1S 


complete. We have done it for others to their profit and satisfaction—why not for you ? 
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—-ONDOM , 


THE “PEARN-RICHARDS’ 


Ss..Vv.1. 


COMBINED SURFACING, BORING, MILLING, 
DRILLING AND TAPPING MACHINE. 





MADE IN SIX SIZES OF VARYING CAPACITIES, TO FACE UP TO A MAXIMUM DIAMETER OF 72 INCHES. 








UTOMATIC feeds are furnished to all 

motions, and rapid power traverses 

are provided. A large number of speeds 

is given to the spindle, and an ample range 

of feeds to the spindle frame and table in 
both directions. 


All facings in the same plane can be 
operated upon at one setting of the work, 
and great economy in time thus effected. 


SOLE MAKERS : 


They have single pulley drive through 
speed gear box, or can be arranged for 
direct motor drive by either alternating 


or direct-current motors. 


The machines can truly be called 
“Shop Method Revolutionizers,” as has 
been repeatedly proved in the large 


number of works where they have been 
installed. 


GEO. RICHARDS & Co. Ltd. 


BROADHEATH - 


Nr. MANCHESTER. 
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The “ZENITH” Friction Winch 




























UILT, from: the 
EST materials. 





B 


TANDS hard continuous 
ERVICE, used from 





OLE to 
OLE by all 


UP-TO-DATE 


ONTRACTORS. 





1-TON PETROL WINCH with 
Radiator and Fan. 








They have made their way 
by the way they’re made. 























For Catalogues and Prices write: 


_3-TON TREBLE-BARRELLED ELECTRIC WINCH. 





THE BRITISH STEEL PILING Co. 


DOCK HOUSE, BILLITER STREET, 
LONDON, E.C.3. 


Works: “ZENITH” WORKS, CLAYDON, SUFFOLK. 
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neproof 
~ ontrollers 


aoe and 
Slip Ring 
Motors 


Having regard to the requirements of the Coal Mines 
Act, we have developed Flameproof Controllers and 
Covers for Slip Ring Motors, which have been sub- 
jected to very thorough tests to prove their ability to 
withstand firstly, internal explosions without igniting 
a surrounding inflammable mixture; and secondly the 
high internal pressure developed. We reproduce 
on this page three certificates obtained from the 
UNIVERSITY OF SHEFFIELD, MINING 
DEPT., which indicate the severe nature of the 


tests applied. 
"Metrovick’ 


FLAMEPROOF 


CONTROLLERS 
are of the Air Break Type designed with 


contact fingers and contacts suitably 
rated for breaking without the use of 
quenching and cooling oil. This design 
avoids the danger that arises with oil 
immersed gear when the oil level is 
carelessly allowed to fall below one or 
more arcing points. 
Send for Descriptive’Leaflet E 64/4-1. 


‘Metrovick 


FLAMEPROOF 
SLIP RING MOTORS 


are made with covers of two types: 
(a) the Wiper-Bush type for motors up 
to about 200 h.p. and (6) the Labyrinth 
Gland type for motors above 200 h.p. 
A photographic reproduction of each 
type is shown, together with the corres- 
ponding sectional drawing indicating 
the constructional details. 

Send for Descriptive Leaflet E 710/1-1. 


ROPOLIT 
MWViekers \N 


THE Mark oa: WORKS: TRAFFORD PARK, MANCHESTER. 











Exterior view of “ Metrovick™ 
Flameproof Mining Controller. a 
Inset showe interior with arc “le 
shield in open position and the 
** Metrovick”” adjustable Fingers 
and renewable Tips. 



































“ Metrovick”’ Flame- 
proof Slip Ring Motor 
fitted with Wiper-bush 
type cover shown 1n 

section im teneet. 





* Metrovick *’ Flameproof Slip 
Ring Motor, with Labyrinth 
Gland Type of Cover, also shown 


mn section. 








aaaemney London: 4, Central Buildings, Westminster, $.W.1. 
District Offices in 

BELFAST . . - . LEEDS 

BIRMINGHAM - MANCHESTER 

BRISTOL - NEWCASTLBE-ON.- 

CARDIFF : . TYNE 

DUNDEE : . SHEFFIELD 






EDINBURGH SOUTHAMPTON 4#8J 
GLASGOW , : , SWANSEA jo: 





Cc 
























18 





THE ENGINEER 

















LITTLE 


PNEUMATIC AND ELECTRIC 





CAULKING, PICCY, LONDON. 


AiR COMPRESSORS 


(Stationary and 
Portable) 


PNEUMATIC TOOLS. 

ELECTRIC TOOLS. 

ELECTRIC RIVET 
HEATER. 

ELECTRIC TYRE 
HEATER. 

THE WAYNE SELF- 


WINDING ELECTRIC 
CABLE REEL. 


ELECTRIC WELDING 
PLANTS. 


WELDRICS PATENT 
ELECTRODES. 


ROCK DRILLS (Hand 
and Triped Types). 


OIL. ENGINES. 
VACUUM PUMPS. 


PAINT-SPRAYING 
EQUIPMENTS. 


DUFF JACKS AND 
TRENCH BRACES. 


WORKS : 
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GIANT 


DRILLS AND GRINDERS. 












Tel. Address : WE SUPPLYZEITHER PORTABLE PNEUMATIC OR ELECTRIC DRILLS, 
HAMMERS, G&INDERS, HOISTS, &c. 


Tel. No.: 
9215 GERRARD. 


we ARE EXHIBITING 





SHIPPING 
ENGINEERING 


EXHIBITION 
OL 


YMPIA 


Call at our Stand, 
Row C. 


We can interest you. 


Made in a wide variety of sizes and styles to meet every need ot drilling. reaming, tapping, tube-expanding and tube-cutting. 
Little Giant Portable Pneumatic and Electric Drills have never been surpassed. 


THE CONSOLIDATED PNEUMATIC TOOL CO., LTD., 


Head Offices: EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 


FRASERBURGH, SCOTLAND. 


BRANCHES ALL OVER THE WORLD. 











RESVALAR, 


TELEGRAMS: 








LONDON. 





Standard Arrangement of ‘‘S.E.A.” Showing one reversed 


Rings with plastic Top and Neck § ‘S.E.A.” Ring to provide against 
Header Material. a vacuum. 











Ammonia Compressor with 
Oil Pressure Lantern. 








TELEPHONES : 
MUSEUM 3008 & 9. 








MMA: |_AQ{ 
A ALLLA, 4 


Y 


LLLLLLLLLLLLLLL LLL LL 











ee 





**S.E.A.” Cup applied to large 
Hydraulic Press. 
Other designs on application. 





RONALD 


TRIST & GO. L® 


12, CLIPSTONE STREET 
GT. PORTLAND STREET, 
LONDON, W.1. 








any packing problems for our study and advice. 


As Sole Patentees and Manufacturers of these British-made Specialities we invite you to submit to us 
These “S.E.A.” Packings being made of layers of 
asbestos or cotton based on a secret process, have a remarkably long-life, and reduce friction by about 
300%,. as compared with other packings. Millions of rings are in use the world over on Hydraulic 
Machinery, Steam Plants of every description, Oil and Benzol Plants, Ammonia Compressors, etc. etc. 


Also Makers of :—“S.E.A.” JOINTING, BLACK “C” JOINTING, “A.A.” WEDGE PACKING, “ THERMOFEED ” 


Patent FEED WATER REGULATORS, “THERMOFEED” PUMP GOVERNORS, “GUARDIAN” 


SAFETY APPLIANCE for OIL & GAS FURNACES. 
SS 
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POWER. 
THE GARRETT SUPERHEATED STEAM SEMI-STATIONARY ENGINES. 


Junz 29, 1923 


















COAL 
CONSUMPTION 
16 Ib. 

PER B.H.P. HOUR. 









THE ECONOMY 
OF THE GAS AND 
OIL ENGINES 
WITH THE 
RELIABILITY OF 
THE STEAM. 




























| 





Power Plant 
Dept., 


Central House, — 











Kingsway, 
LONDON, W.C.2. | 









2650 B.H.P. Garrett Engine installed at one of the South Essex Water Works Pumping Stations. 


RICHARD GARRETT & SONS, LIMITED, 


ESTABLISHED 1778, 


LEISTON WORKS, LEISTON, ENGLAND. 



















All Sizes and Type of: Also 


Dynamos Motor Generators, 


ee - Alternators, Rotary Converters, 
et A.C. & D.C. Motors. Motor Converters. 
Po T 
To Suit all Industries. For Lighting, Power sad/or Traction 


G Our Electrical Machinery 
is well known for its substantia! 
design, great reliability. and 














G 385 K.W. Open Type 
Dynamo, driven by a Steam 
Turbine through gears, installed 
at a Colliery in Scotland. 



























Electrical 
Machinery 





BRUCE PEEBLES & CO. LTD. 


Engincers, 
NR as i a ONES: 


* Peebles, Edinburgh Central 1867-8-9 


EDINBURGH 
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SEND US 


Photo of Horizontal Pumps supplied to British | : 
Admiralty, capable of pumping 800 tons of fuel 4 YOUR 
oil per hour, for driving by our Semi-Diesel Engine | ENQUIRIES. 
or Electric Motor 


WE ARE ALSO 
MAKERS 


TWEDDELL’S 


SYSTEM 


= HYDRAULIC 


MACHINE 
TOOLS 


OF 
ALL KINDS. 


FIELDING « PLATT. 


ATLAS WORKS, GLOUCESTER. 
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CROMPTON 
AUTO-SYNCHRONOUS MOTORS 


FOR. ALL INDUSTRIAL SERVICES. 


To Operate at Unity Power Factor 
or 
To Improve the Power Factor of 
Existing Systems. 


June 29, 1928 
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SIMPLEST TYPE CONSTRUCTED 


No Skilled Operators Required 
Start against Overload 
Self-Synchronising 

Excitation Circuit Always Closed 
Rotor Circuits Always Balanced 
Start Exactly as an Induction Motor 
No other Switches to Operate. 





800 B.H.P. Auto-Synchronous Motor Driving Compressor. 


Our Extensive experience in the application of Synchronous Motors is at your disposal. 


CROMPTON & CO., Lrp.,“ttmsiort. Enciand 


Telegram CROMPTON, PHONE, LONDON 
Telegrams, Works: *‘CROMPTON CHELMSFORD.” Telephones : 4734 London Wall; 86 London Trunk. 
Telephone: 161 Chelmsford. 














Ee 
= et 











ATOMISER 







Our illustration shows Ruston Engine 
as supplied against repeat order for 
200 Kw. Set. 












Consumption of Fuel Oil during a 48- 
hour test by Consulting Engineers :— 
56 lbs. per Kw. Hour. 












Equivalent to ‘38 lbs. per B.HP. hour. ° 
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INDUSTRIAL AND MARINE. 


SIZES UP TO 500 B.A.LP. 


PIONEER SEMI -DIESEL 
CRUDE OIL ENGINE. 


Low Fuel and Lubricating Oil Consumption. 
LOW PRICES. QUICK DELIVERY. 


Petter Engines are also manufactured from 1¢ B.H.P. Mere for 


VICKERS-PETTER OIL ENGINES 


VICKERS-PETTERS, ita, 
IPSWICH, ENGLAND. 


Branch Offices and Showrooms :— 


LONDON : 75b, 
BRISTOL : hs 


sate ents, Biot o Sos ou 


Victoria St., B.C. 4 
Dildinee 

















1H 


fF 


ii an 
District Agents for 


PLASTIC 
WOOD 


Bristol : i Dene & Hosegood, Bragg’s 


AVA LAT = 


» Timber Merchants. 
Darlingoa: G. Stephenson & Co., Ltd., 
Glasgow: Ac Raphael, 68, Buchanan 
Hull: D. w. Massey & Co., Timber 

erchants. 


Eg 
uae 
B° 
“Bee 
fa 
iif 


Manchester : J. W. Jackman & Co., Ltd., 
ulcan Wi 


Vv orks, Blackfriars 
Middlesboro’: G. Stephenson & Co., 
Ltd., Depot Road. 
Newcastle-on-Tyne: Lawson, Walton 
Ltd., 2, St. Nicholas’ 


Buildings. 
Northampton : Johnson & Wright, Ltd., 
Gold Stree 


Lin iii tt. 


fi 
ae 
fi 
Be 


.: The Fisherton Co., Bam- 
ber Bridge. 

Sheffield: James Mudford & Sons, 32, 
Exchange Street. 

Sherwood, Notts: W. Gath Watkins, 


8, Joyce Avenue. 
Watford, Herts: Tividale Tool Co., 
Merton Road. 


INL 


Agents required where not * 6 P-8 
Sole manufacturer: 
INDUSTRIAL 


NECOL coxtonioxs LIMITED 


(Proprietors: Nobel Industries Ltd.), 
Windsor House, Victoria Street, 5.W. 1. 


WD 


4411, 1AAU AERA 





ar 2 er esse cee 
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| “PALMETT®” 
PACKING 


has a tensile strength and a power 
to resist the destroying tendency 


of high temperatures that is 
unknown to other packings. 
because 


“Palmetto” is made entirely of heat- 
resisting materials of the first quality, 
and perfectly lubricated, 

Therefore “Palmetto” has such lasting 
qualities, even under hard conditions, as 
to render it very much more economical! 
than lower priced packings of short life 


If you don't know the economy of *Palmetto's” 
long life let us send you, without charge, 
working samples to test under 
your own conditions. 






|S 


gn i 
S FY” wr. JOHNSON & CO., 


118 Charkenwalt Road, 
i ¥ LONDON, E.C. 
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“ COCHRANE” 
HAMMERS. 


Patent 
Power 
Saving 
Type. 






STEAM-COMPRESSED AIR- 
PNEUMATIC POWER. 


ILLUSTRATIONS AND FULL PAR- 
TICULARS CAN BE OBTAINED ON 
APPLICATION, 


JOHN COCHRANE (BARRHEAD) 


LIMITED, 
BARRHEAD, near GLASGOW. 


Established over 70 Years. 








ROBERT STEPHENSON & C & CO. LTD., 


Eng neering Standards, A B C (Sth Ed.), oie Telegraph (2nd Ed.), and Kendall's 12-figure Cypher. 
NEW WORKS OPENED AT DARLINGTON 1902. 


LONDON OFFICE: 17, Vietoria Street, Westminster, 5.W.1. 


Telegrams: Rocket, Darlington. 


ESTABLISHED ATs NEWCASTLE 1823. 











Telephone: 2700. 


Telegrams; Altiscope, London. 


LOCOMOTIVE BUILDERS, 


DARLINGTON. 


Telephone; 650 Victoria. 


LOCOMOTIVES 


OF THE HIGHEST CLASS UP TO ANY SIZE AND CAPACITY. 





SPECIAL LOCOMOTIVES — SINGLE EXPANSION, ARTICULATED or other 
types with FLEXIBLE WHEEL BASE, TO SUIT ANY GAUGE OF RAIL AND 
CONDITIONS OF SERVICE. 
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The Famous Poilite & | 
] Evevite products are: | 








Net for an Age bat 
for all time. 


——— —— 











he Perrarwent, 





Rainwater 4 - : 
= < ms = ———— 
int a - . se 
Copings ae Bell's Poilite and Everite Company, Limited 
Tideinan, te 4 Bell's United Asbestos Co.. Ltd. (Poilite Sec’ion) 


08 Southwark Street, 
*<*,Londom, Sl. 


Sheedy enue 
Ay fle 


Le - LOOL POP, 


Great economy, not only in constructional cost but in 
maintenance, is ensured by adopting Everite Corrugated 
Asbestos-cement Sheets for the roofing of industrial 
buildings. Unlike corrugated iron, “Everite” is totally 
unaffected by the elements that destroy. Everite is 
practically everlasting, requires no protective coating, and 
being light in weight the necessary supportifig’ structure 
is lighter. Fixed as readily to steel as to timber. 
Everite Corrugated Sheets are made 30 ing, wide and in 

length from 3ft, to 10f:. in multiples of 6ina. —iIt should be 

noted that Everite Corrugated Sheets are so made that |} 


cnrrugations sidelap gives the effective cover of 2 corruga- 
tions. This saves 7% of the material, Write for full particulars 


= 
. — 


—C 
—— 
: 


ST 


i 


i" i) 





Former!s) British Bverite and Asbestilite Works, Ltd: 
Peter Street, 
Manches‘er. 


Asbestos-Cement 


ORRUGATED SHEETS 


~ | 


4 
| 
| 






























WELLS “ LICHTHING” 
LIME & COLOUR WASHER. 


(Wallwork & Wells’ Patentah 


Ower Bola. 
A GREAT SAVING OF 








A variety of patterns stocked. 
SAVES ITS COST IN 4 FEW DAYS 
Lime Whiting or Cold Water Paints 
epolieg of.o epeed of trem 20 to S2 opunse Sam 


minute in a manner superior to 
the maekine om rough surtaces te 
brushes 


WELLS’ WASTE OIL 











FILTERS, 

























HIGH S$ 
MILLING CUTTERS, 
TAPS & DIES, 


SAWS, FILES, 
COTTER PINS. 


PEED TWIST 


Sm am 


WORLD - RENOWNED 


—< _- 


FOR 










AND WATER GEPARATORGS. 
Fitted with Patent Sight-Feed Syphons. 
Owew 28,099 Sola 


Invaluable te ALL users of Machinery, Steam, 
Oil or Gas Rugines. 


Supplied te 
aie 
Electric Li 
Light 
Corporations, 
Water 










if] 


Fete | i 
fall 











A. C. WELLS & CO; 
101, Midland Read, 3t. Panera,’ 
LONDOR, N.W.1. 

Werks: Carnarves St., 
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“Sentinel Valves, Steam Traps & Boiler 





Mountings for Highest Pressures & Superheat 





Working Parts of Stainless Steel. 








vos 
yee 





ALLEY & MacLELLAN Ltd., 
ae Se 


AIR COMPRESSORS (Sentinel Works, Glasgow). 


—— 

















har A SUUTUUUUTT Terre 
one, ale x wot 


Te IRON 


IIE Cr built up on 
4 a this simple 
2tt. unit. 


Machined true to a thousandth part of an inch, 
these Standardised Tank Plates can easily be 
Our experience in built up into any size tank from 200 to 500,000 


Tank construction gallons capacity. 


1s at your service. 
These tank plates solve the problem of building any con- 


tainer of water in bulk, rapidly and with unusual economy. 


14, "GT. SMITH ST,, PARK WORKS, 
LONDON, 8.W. 4 | uy MANCHESTER. 
s 
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MUMEF' ORD Ss 


PAT ENT 
DIRECT ACTING 


FEED PUMPS 


SINGLE OR IN PAIRS 
WITH OR WITHOUT FLOAT TANK CONTROL 


—- POSITIVE INACTION e=— 
—=¢ HIGHLY EFFICIENT e— 


—- DOURABLE °=— 


tal ibe al ele 


CEE 


FPumMPsSs oF SIMILAR TYPE ALSO 
SUPPLIED FOR 


OIL FUEL TO BURNERS 
Oil FUEL TRANSFER 
CARGO OIL 
FORCED LUBRICATION etc. 
Teena co.cuestern| ALSOAIR PUMPS of 
SINGLE & TWIN TYPE 


AG.Mumford. Ltd. covéHeSTER | 

















































































PECKETT = SONS L”-~ 
—s BRISTOL 


| TANK 
ai LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 





FULL PARTICULARS ON APPLICATION. 








BOLLING, & LOWE, SS) Se Bg ee 


Formerly Wm. Bird & Co. Telegrams: a CANNON, LONDON. Telephone: City 9998, 9987. 
Engineers and Merchants Established 1827. Codes Used: A BC, Ai, Engineering Telegraph, Liebers and Western Union. 


Contractors to the Admir ene tod. 2t s, &c. Agents for Foreign Governments. 
PLANS AND ESTIMATES * th ae 3 
Machinery, Toole, Railway & Tramway Materials, Portable Railway, Mining & Contractors’ Plant. 


STOCKS OF NEW AND SLIGHTLY DEFECTIVE RAILS. 
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“VIEW OF PHYSICAL TESTING LABORATORY. 


i 
i 


POLDI STEEL. 

















A very large staff ef expert metallurgical chemists is employed in the production of POLDI Steels, and 
every process of manufacture is scientifically carried through. 


“ MAXIMUM SPECIAL,” 
“212” Special Steel for all classes of Hot Die Work. 
and “NB” 

* POLDI-STABIL.” 


A selection of Brands of High-Speed and Special Teel Steels: 


Special Tungsten Steels for Pneumatic Chisels, Snaps, Cold Rivetting Dies, Punehes, etc. 


POLDI STEEL COMPANY (ENGLAND), LIMITED, 








Tetegeame | 
















“ MAXIMUM,” “OOOX EXTRA” High Speed Steels for the highest requirements in rapid machining 


Special Steel for Taps, Piercing Dies, etc. Especially suitable for tools whigh must not distort upon hardening. 
SAMPLES far testing, and detailed instructions eypplieg on application. 
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Le 


all descriptions. 


Tubes for Victaulic 


Joints. 


Boring and Casing 
Tubes, Rotary Drill 


Pipe, 


Drive 


Pipe, 


and Oil Line Piping. 


endl 





Part of an order for Weldless Steel Casing Tubes for Roumanis. 





AA 


wil 
= A British Mannesmann Tube 
2 is always best and safest. 


Pen 


=) 








Steam Mains supplied 
and erected complete. 


Lapwelded Steel 
Tubes from 
14in. te 72in. bore 


7 

| 

t 

? 

by 
= 





pent oa Bridge Wharf, Caledonian Road, London, N. 1. -xvrcowre atonces:” Lono0n 
 eprner mn ERS NMR 
15 s £ Li = t 
= STEEL = = * 67, Queen Wictoria Street, London, E.C. 4. 2 — STEEL =| 
= ; - = Works: Newport, Mon,. and re, South Wales. => = : 
= Boiler and a Cylinders for Gas, 
= Superheater Tubing. = etc. 
= Screwed and = = Pit Props. = 
z Socketed Tubing. zZ 2 Lighting oh Sean a 
= Spigot and Faucet Z = mission Poles. | \" 
= Tubes for Gas, = Zz 
= Water andAir Mains, = = Wireless Masts. = 
= Cables, etc. = = Davits, Derricks, and = 
SD Hededs Tae = other Ships & 
= Tubing. = = “A | = 
= = Kay T: ' 
= Flanged Tubes of = \ mem | 
2 = = A 
= = 2 = 
2 : : : 
= = = = 
= z= = 
¢ : i | 
= = = 
= = 
= 































THE ENGINEER 





\\ 


ee 
AI 


Their efficiency is very high, particular ly 
on light loads—a very e feature ! 
They are backed by ‘‘ Thirty-Nine"’ 
Years’ experience, acd owing to keen 
manufacturing methods “ Prices are 
competitivg.”” We should be glad of an 
opportunity to advise an your requirements, 
and also add your name to our long list of 
Friends. May we ? 









Catalogue and Quotations 
FREE. 


NEWTONS of TAUNTON, NEWTONS or TAUNTON 
Head Offices and Bales Dept : 


*yocmnaaritaee iene D.C. MOTORS & 
GENERATORS 





favourite wherever they are installed. 











































Clayton Wagons, Ltd., | Clayton & Shuttleworth, 


Telephone: 650 LINCOLN. Telephone: 760 (4 lines). 


Telegrams: ” Abbey, Lincoln.” > Telegrams; * NS, LINCOLN.” 
Lincoln, England. — 






























































ROLLING STOCK |). ~~" en 
f 
Separator Dram ' 
ater . 
B - — = S-| A <\ Main Steam Dram 
—. tll = = \ = 
PULLMAN CARS. CORRIDOR CARS. g 274 | 
Yyy +) +. 
PASSENGER COACHES. Yj A] SA Seperteated Steam Outtt 
Uy { = = = Feed Inlet 
gai | \ ~ 
Yj | | \ == i—+ Soot Collector Chamber 
Vy | Combystion Chamber < 
Vij; | ¥ j 
~~ Mecharucal Stoker Y 
<a “4g | 
Contractors for Railway Wagons of every description Y 
in Steel and Timber for Home, Colonial end Foreign — 
Governments and Railways. Evaporation up to 150,000 Ibs. water per hour. 








London Office: 38, Victoria Street, 5.W.1 
Manchester Office: 61/62, Miligate Buildings Long Miligate. — 
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PREPRESS! 
SS SS SAS ori ovat 


RAPID HANDLING 0 





Shenae a0 “ca 
Aerial Ropeways. 
Aerial Cableways. 
Transporters. 
Hoist Conveyors. 
Runways. 
Telphers. 
Haulages. 




































—_— 


We invite enquiries for 
HIGHEST QUALITY 


STEEL CASTINGS 


Up to 4} tons in weight 
by the Electric Process. 








Our technical staff is Leadoa Office: 

at your service for 

the solution of any 17, COCKHSPUR ST., 

handling problems, 8.W.1. 
Maachester Office: 


Write fer our fully 
illustrated catalogues 
(ia various languages). 


SFiS Sa SESS SPSS SSS SS SS 


21, CANNON STREET. 











COUPLINGS & PULLEYS 


FoR ALL POWERS 
AND ALL SPEEDS 






UICHES 


ENSURES GRADUAL ENGAGEMENT 
EFFICIENT LUBRICATION 
ABSOLUTE GRIP 


NOT AFFECTED 
BY DAMP OR DUST. 


Gelephone N°N3S OLDHAM. Gelegrams.PREHENSION OLDHAM: 


THE BRITISH HELE-SHAW PATENT CLUTCH CO.,LTD 
OLDHAM, ENGLAND. 
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ronan, DARLINGTON.” 


STEEL & IRON | 

FORGINGS, | 
STEEL 

CASTINGS, 


up to any size or weight 











3 THROW Mi 
23° dia. x 31 6° long. 


THE ; DARLINGTON FORGE LTD. 


DARLINGTON, ENGLAND. 





LL ENGINE ORANKSHAFT. 
Finiehed weight 40 tens, 


an 


' REPAIR WO “WORK K A 4 SPECIALITY. - 


























FER 








_FERRANT! LIMITED, 





ANTI 
1 


bit ed 





i 





Eight 560 KV.A. Three- hase eatherproof Transformers. 


HOLLINWOOD, LANCASHIRE. 
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STEAM PUMPS, BELT AND ELECTRIC-DRIVEN PUMPS, PISTON PUMPS, RAM PUMPS, 
AND HAND PUMPS FOR WATER, ACIDS, AND ALL LIQUIDS TO ALL PRESSURES. 





rig 5174.—“ ADMIRALTY "’ TEST PUMP. Fig. 7161.—HYDRAULIC PUMP AND 


Fig. 7159. —BAILEY s HYDRAULIO THREE- THROW PUMP. ity, for Pressures to 800 Ibs. "ACCUMULATOR. 
or all pressures and capacities. Fee Taxing Bolles. Piping Installations, &c. 


‘DAVIDSON’ PATENT STEAM PUMPS 


“The Pump with the Simplest vata 








No. 1 D. 
eee STEAM PUMP, as made in the larger sizes. 
For Boiler Feeding, &c., to 150 lbs. Pressure. 





Fig. 50 D.—A Group of “ Davidson" Patent Economical Boiler Feed Pumps 





SE | , i. FOR HIGH-PRESSURE BOILER FEEDING 
Ea - ON SEA OR LAND 
= BAILEY’S “DAVIDSON” PATENT PUMPS 
ae have for over 40 years maintained a 
oe SON gua RESSURE DOU UBLE RAM PUMP, high reputation amongst their users. 


Manufactured by 


























ir W.A Bailey & COLT? 


ALBION WORKS, SALFORD, MANCHESTER. 
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BENNIS 
ASH REMOVAL PLANT 


on 
-~2r* 




















F you are troubled with the 
| problem of ash removal, write 
to-day for particulars of the 
“ Bennis"’ Systems. Anything con- 
nected with ash reffidval, froffi a 
simple Ash Hoist or Elevator to a 
Complete Suction Plant, undertaken. 
The illustration shows patt of a 
large Suction Ash. Plant near 
London, the ashé diséharging by 
chute into a Catal Batge. Our 
Catalogues give paftiéi@lars of many 
others, with fall desofiptive details 
and methods of Workifig. 


Write for eépiés post fréé on 
request. 


























ED.BENNIS & CO, 
LITTLE HULTON -- -- BOL 


London OF fice: 28 Victoria St, S.W. I. | Hf ! f es! iy 


» - ~~ we =. 
ITIIIAIP DJ AeA IAAL ULLLLLLE Tbh ilbihi hit tists 
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Portable Oil Engine-driven Compressor Set. 


AIR COMPRESSORS. 


AAT —— 





































2S 


Rolling Drum Type Rotary Compressor. 








WE ARE _ SPECIALISTS 
IN THE MANUFACTURE 
OF AIR COMPRESSING 
MACHINERY FOR ALL 
rut. —— 




























EFFICIENT, 
RELIABLE, 
COMPACT & 
ECONOMICAL. 








Single Stage Quadruplex Compressor. 


STATIONARY AND 
PORTABLE UNITS 
OF ALL CAPACITIES 
SUITABLE FOR ANY 
— PRESSURE. —— 


































WE ARE CONTRACTORS TO 
THE BRITISH ADMIRALTY, 
WAR OFFICE & AIR MINISTRY, 


CROWN AGENTS FOR THE 
COLONIES. 








nn 








THE INDIA OFFICE AND THE - 














Motor-driven High Pressure Compressor. 























Write to Dept. “A” for Leaflets me Fall Particulars. 





“REAVELL & ( 


IPSWICH, EN GLAN D. 


nf a 


TELEGRAMS: Reavell, Ipswich. TELEPHONE: 324-5 Ipswich. 
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FOR 


Marine Service. 


Bilge : Ballast : Freshwater 
Oil and General Services. 


Our new standard designs and 
production programme enable 
us to supply on a straight com- 
parison the best pump on the 
best terms. 


With a first grade installation 
have first grade auxiliaries. 


q Use much less steam than Duplex — 


pumps—have fewer working 
parts, hence less wear and tear. 


@ Reliable in action—make their 


full stroke. 


q Substantial fittings—good 


material—thus less repair and 
maintenance. 


q Efficiency at minimum cost. 


G.« J. WEIR, Ltd. 


CATHCART, GLASGOW. 


me 
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Peaunavors 


For Feedwater Heaters, Calorifiers. Condensers, Oil Fuel 
Heaters, Drying Chambers, Eté. Stock Sizés up to Ginch. 








PRESSURE 

REDUCING natrnngpneey9 

vaLves: REGULATORS. 
ELECTRO-VALVES. 





LARGEST RANGE OF 


EXPANSION STEAM TRAPS. 
The STEAM FITTINGS Co. Ld, 


WEST DRAYTON, MIDDX. 
“CINCH,”” WEST DRAYTON. 18 YIEWSLEY. 














quantities 
made to order. List post free. 
Herbert Terry & Sons Ltd. 


ufacturers 


























Basics 


-~ in i. 


BOILER HOUSE ECONOMY & EFFICIENCY, 
under GUARANTEE. 


THESE ARE ENSURED WHEREVER A TURBINE FURNACE 
1S INSTALLED. 


Records; of what the Furnace is achievi 
and of the fesiiflts that it obtains from LO 
Grade Fuels—many hitherto considered un- 
_ including d#thracite duff and even 
the ordinary road sweepings, coke breeze, 
se cottonwood, ler tan, and — 
pings — on application 
ta te FURBIN FURNACE COo., LTD., 
238b. Gray's Inn Read, W.C. 1. 








4365. 


Telegrams : 
Asunder-Holb, 
LONDON. 








THE NEW BAR OF THE TURBINE FURNACE 


is fitted to several of the South Wales Anthracite Collieries and 
is wintting golden opinions all along the line. 





WRITE, ’Phone, or Wire: 


THE TURBINE FURNACE CO.,LTD., 


238b, Gray's Inn Road, W.C. 1. 





First Class Agents required for India and the East. 





= F.. 
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JOSHUA HOYLE: SONS 


-~ --~~ LTD. 
| Cotton Spinners & Manufacturers, | 


t 
50, PICCADILLY, MANCHESTER. | 
110, CHEAPSIDE, LONDON, E.C.2. 84, MILLER STREET, GLASGOW. | 


Telegrams : Telephone : Central 2009 (five lines) 
‘* Sunset,” Manohester. Private Branch Exchange. 


The Towel Dept. 


invites engttiries from Merchant, Manufacturing 
and Shipping Houses for the following goods, in 
all of which they hold stocks at their warehouse 
or mills available for immediate delivery :— 
Sponge Cloths (for Engineers). White and Striped Roller 
Dorsets. Towelling. 
Universals. ° White Turks Hand Towels. 
Scourers. 
Floor Cloths (for Household Use). 
Kitchen Cloths. 
Dusters (/mitation Chamois). 


Striped Turks Hand Towels. 


Honeycomb Hand Towels. 
Huckaback Hand Towels. 


SAMPLES SENT | * CUSTOMARY TRADE 
ON X. | REFERENCES 
REQUEST. <OSnUA WITH FIRST ENQUIRY. 


AMWORTI 
OIL ENGINES 


Stationary, 
Portable, 
for all ca) Semi- Portable, 
purposes Tank, 
Hopper Cooled 
Types. 


Suitable 


and 


conditions. 


_ INEXPENSIVE. 


ECONOMICAL. 


Thousands in use and giving every satisfaction 
on Paraffin as well as Residual Oils. 


-_ 


The Hamworthy Engineering Co., Ltd., 


76, VICTORIA: STREET, LONDON, S.W.1. 
Works : POOLE, DORSET. 
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SYSTEM 


DOOR 


“ COBURN” 
SLIDING 
GEAR 


Extensively used and approved in connection 
with Works, Garages, &c. 


We shall be glad to furnish full particalars. 
MANUFACTURED THROUGHOUT BY 


O'BRIEN, THOMAS, &-CQ,, 
17 & 18, Upper Thames St.; London, E°C: 4. 


Telephone : Cent, 1052. Telegrama ; O’ Brien, Phone, London, 
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“ON STAND ’N® 140, 


ROYAL AGRICULTURAL SHOW, NEWCASTLE, JULY 3-7, 


WE EXHIBIT 


MARSHALL 


HIGH-CLASS HHORIZONTAL & YWERTICAL (Two-Stroke Cycle) 


OIL ENGINES 


FROM OUR SERIGBS WHICH COVERS 
Powers 8 To 300 BRAKE HP. 


TET 


HAUT AT TA UTAAT TOUT 


FOR 


INDUSTRIAL, ELECTRICAL & AGRICULTURAL PURPOSES. 


FULL LOAD FUEL CONSUMPTIONS COMPARE FAVOURABLY WITH ANY OTHER 
MAKE OBTAINABLE. 


SUCCESSFUL WORKING ON ANY KIND OF CRUDE, 
REFINED AND RESIDUAL FUEL OILS. 


NOTEWORTHY CHARACTERISTICS : 
Solid Fuel Injection :: Absolute Atomisation :: Complete Combustion. 
Perfect Scavenging :: No Intricate Valve Gear :: Easy to Start. 


Requires Minimum Attendance :: Capable of Long Continuous Runs. 


Ask tor Catalogues. Send your Inquiries to us. Mention “The Engineer.” 


saline SONS & CO., LIMO: enacineers, a ote 


SMTA CMT 0 TTA 


TT OV MM 
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THREE SULZER TWO-CYCLE DIESEL ENGINES OF 1500 BHP EACH. 


Sulzer Diesel Engines 






































Stationary and Marine 


are built in standard sizes up to 10,000 HP and 
in types to cover all requirements. They are the 
outcome of more than 20 years’ experience in the 
construction of two cycle and four-cycle types and 
their reliability is evidenced by the fact that 


OVER 1,000,000 HP 


are in operation in all 
parts of the world. 


We shall be pleased to submit complete schemes upon request. 


\ SULZER BROS. 
X= LON DON Wo oe: fo 



























































































FORGINGS 
CASTINGS 













NON - 
FERROUS 
PRODUCTS 


i - 

h “DROP 
STAMPINGS 
Ea 
SMALL TQDLS 
GAUGES 















PNEUMATIC 
TOOLS 









ROAD 
MAKING 
MACHINERY 






HYDRAULIC 
MACHINERY 






HYDRO- 

ELECTRIC 

PLANT 
— 






GENERAL 
ENGINEERING 


1886-1923. 


In 1886 the Armstrong-built s.s. Gluckanf was 
launched, and was the first vessel to carry oil in 
bulk across the Atlantic. 


Since that date pad ont of ites class, tor. 
increasing size and aggrega over 

million Be have been launched from the 
Armstrong Shipyards. 


As pioneers, we can place nearly forty years’ 
oil-tanker experience at your service. 


The Marine Engine Department builds and in- 
stalls all types of propelling machinery, including 
RECIPROCATING STEAM ENGINES, 
REDUCTION STEAM TURBINES, 
ARMSTRONG SULZER DIESEL ENGINES, 
MARINE BOILERS. 


May we send you brochures descriptive of our Ships and Shizyards / 


Sir W. G. ARMSTRONG-WHITWORTH & Co., 


u.TD.,. 
"SHIPYARD DEPT. t 
28/39, Parliament —, —— London, 


Telephone: Victoria 48265. Telegrams : ‘* Shipaag, Pari, London.’ 
MARINE ENGINE DEPT.: 


Elswick Works, Newcastle-upon-Tyne. 


Telephone : Telegrams : Re 
Neweastle—City 5001. ** Elswick, Newcastle-upon-T yne- 
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MILLING CUTTE 


HONMUQLAANOOOEN NLA ONAN HVA AASYAO0 SOMMOOU UD UUUU EAA MMAAO OTT 


TH ultimate test of milling cutters 

and in faet of all cutting tools is 
the speed and feed at which they can 
be regularly run. 


A.W. Milling Cutters can be worked 
some 30% faster and harder and 
give a longer useful life than any 
other make. 


ILLOUIOUERRRROUUUC LAER TET 
noe 


We invite your enquities for 
MILLING CUTTERS: 
GEAR CUTTERS & HOBS. 
TWIST DRILLS. 
HAND SCREWING APPARATUS. 
SAWS. REAMERS., 
GAUGES. BROACHES. 


it 


Kindly enclose this page and your busincsscard or letterhead 
with your request. 


Sir W. G. Armstropg-Whitworth 
& Coy” Lid., 
Openshaw Works, Manchester. 


LONDON OFFICE: 
8, Great George St, Westminster, §.W) 1. 


Telephone - - Victoria 4010 (6 limes). 


Oodc : Telegrams: 
Bentleys Zigzag, Parl, London, 


Wy 
Oy 
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Uni?” Type Switchboards for 
Factories & Mines. ' 


; *. 










There is 


Character 
in Ellison 
Electric 
Control Gear. 


Ellison Gear can be found control- 
ling the plant in every kind of 
re Bo 


























Many thousands of pieces of Ellison 
control gear are in operation to-day, 
satisfactorily serving owners. of 
works and factories, and assistin 
them to maintain uninterrupt 

operation at very low cost for 


upkeep. 

Ze 
STANDARD for SIMPLICITY 
and CORRECT DESIGN 


GEORGE 
ELLISON 


Works. PERRY BARR 
BIRMINGHAM 














Slip-Ring 
MotorStarting 
Panel, 
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HUDSON SIDE-TIPPING 
WAGONS on Constructiona! 
Work in the Colonies. 


DUULNVNANUNLULLOLUOLUNLLLHAULLLLLLL TULLE 








E 956. SIDE DISCHARGE 
WAGONS, with our own 
improved door-opening gear. 


E 1001, SIDE .TIPPING 
WAGONS, for narrow or 
main line gauge, made in 
various types and sizes, from 
half-ton to 10 tons capacity. 


PUTO 













For over fifty years Hudson material has been supreme 
for Light Railway Construction. At home and abroad 
Hudson material is famous for its efficiency, durability and 
reliability. 

Hudson material is designed on sound engineering 
principles, and reduces maintenance costs to the minimum. 
For twenty years we have maintained a staff of trained 
engineers abroad studying the actual conditions under which our 
material is used, hence we are able to understand and meet 
the requirements of our overseas customers. 

Hudson's Trucks have efficiently carried out work where 
other trucks were unsatisfactory. We have for many years 
made a speciality of large Tipping Wagons designed for the 
roughest work. These can be filled by steam shovels and are 
so designed as to be practically self-tipping and self-righting, 
one man only being needed to operate the safety catches. 


Where derailments are unavoidable Hudson's trucks will 
stand the strain. 

Our present stocks approximate 40,000 tons of material 
suitable for every job. We can meet your requirements 
immediately. 


Write for our illustrated catalogue, printed 
in English, French, Spanish and Portuguese. 






Robert HUM N Limit 
Head Office: 384 BOND S?. . 


Phone: 20004. Cables: Raletrux, Leeds. Codes: A.B.C.5t and 6th, Bentley and Marconi 


Robert Hudeoa, Lid., P.O. Box ; 
, . . Durban, Lourence Marques, Beas, 
1446 Cairo, Also at Alessandria. Loands, Mauritivs, ote. Works: Kidderpose. 


Telegraphic address for above branches: ** Raletrux.’” 


FRANCE: 


Robert Hudson, Ltd., Camp Franoais, Beaurainville, P. de C. 
Telgrams: “ Hudson Camp Beaurainville.” 





TABLES, purposes. 


INNUUHL 


a numerou, 
types and 
sizes, for all 





“LIGHT RAILWAYS 


ai LONDON OFFICE : AFRICA. INDIA: 
iolk House, Cannon Street, Robert Hudson & Sons, Ltd., P.O Robert Hudson (India), Led 
E.C. 4. Telephone : 3162 City. Be: 5 m0 BS, b 
EGYPT a uum P.O. Box 23, Caloutta. 
P.O. Box 370, Bombay. 




















HUDSON LIGHT RAIL- 
WAY on a West African 
Palm Oil F state. 


PNIERIIUTTAUUU TALULA UUM 





E 831, SUGAR CANE 
CARS in’ various types, sizes 
and gauges 


WM 00100 


UU RIAA ALA BU 


E 769. SIDE. TIPPING 
WAGONS in all sizes from 
half-ton to 10 tons capacity. 






! 
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Lumber Co., Missoula, Mont. 


STURTEVANT 


Pressure Blowers. 

Heating and Ventilating Systems. 
Blowers and Exhausters. 

Forced Draft Apparatus. 

Paper Mill Equipment. 
Generator Cooling Apparatus. 
Steam Turbines. 

Multivane Fans. 

Turbo - Undergate Blowers. 

Air Conditioning Apparatus. 

Dry Kilns. 

Pneumatic Collecting and Conveying Systems. 
Vapor Absorption Systems. 





Sturtevant Engineers have, over a period of many years, 
specialised in equipment for these and other industrial 
uses of air. Their experience is at your disposal if you 
will but outline your problems to them. 


New Zealand. Africa. 





High Pressure Blower used in conrection with Dust Collector at the Great Western 








Sturtevant Systems 
Air Conditioning 


For use in Textiles, Bakeries, Rubber Plants 

Match Factories, Chemical Plants, Candy 
Factories, Fil ee and all other 
industries where ft is neoeuey © to maintain 
pre-determined temperature and humidity. 


Collecting and Conveying 


| a .~ with Wood 


ne, Duties and ed Polishing Wheels 
Tombling Bare 


achines 
Heating aa Ventilating 
School Buildings, Office Building, Factories, 
Libraries, Public Buildings, Marine Craft, 
Mines, Mills, etc. 


Power Plant 

Steam Power Plant Induced Draft, Forced 
Draft and Pulverized Fuel Burning Systems, 
Oil Burners, Marine Forced Draft, Cinder 
Eliminators, Generator Cooling Apparatus. 





ng 
Chemicals, Textiles, Dye Stuffs, Fertilizers, 
Clay Products, Paper, Rubber, Leather, Soap, 
Food Products, Fibres, Lumber, Wood 
Products, Tropical Produce, etc. 


Vacuum Cleaning 


Public Buildings, Factories, Grain Elevators, 
Residences, Portable Sets, Mechanical Equip- 
ment or Machines. 


Vapor Absorption 
Paper Machines, Dye Houses, Tank Rooms, 
Steaming Vats, Slashers, etc. 





STURTEVANT ENGINEERING Co., Ltd., 


147, QUEEN VICTORIA STREET, LONDON. 


B. F. Sturtevant Company, Hyde Park, Boston, B. F. Sturtevant Co., of Camada, Ltd.. New Birks 
Mass., U.S.A. Building, Montreal, Canada. 

Compania Italo-Americana de Importacion, Calle H. P. Gregory & Co., Ltd. 7 ’ 
Venezuela 1322, Buenos Aires, Argentine. ‘Shhoey, Australia. pean ais 

Blair, Reed & Co., Ltd., Nathan’s Building, Wellington, A. E. Barker, Sauers Building, Johannesburg, South 
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LON DON ,8.W.1. 


VICKERS LIMITED 


Telephone No.: 6900 VICTORIA. fle a OF A OxsxXice: Telegrams: VICKERS-SOWEST-LONDON. 


Vickers House, Broadway. 
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VICKERS IMPROVED SPHERICAL 
BEARING GYRATORY CRUSHER. 











JAW & GYRATORY 





ROCK BREAKERS. 


BALL OR TUBE MILLS. 
PULVERISERS & CONVEYORS. 


amir Chrome or other 

rooting om and Forgings 
for ee Feneel Cement 
Making Machinery of every 
description. Complete Plants, 
including Power Installations, 
Designed, Constructed and 

Erect 


ed. 
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WARSHIPS. 


Commercial Ships. Mail and Pas- 
senger Steamers. Marine Engines of 
all descriptions, including Turbine and 
Heavy Oil Engines. Large Gas En- 
ines, 500 to 5,000 B.H.P. Floating 
ocks and Cranes _ Ice-breakers, 
Dredgers. and other Special Craft. 
Michell Thrust Bearings for all pur- 
ses. Contraflo Specialities for 
ips’ Auxiliary Machinery. Guns and 
their Mountings. Armour Pilates. 
Locomotive Boilers and Repairs. 
Rubber Making Machinery. Mining, 
Cement Making, and Stone Crushir 
Machinery. eri Well Supplies — 
Equipment. Hydro-Electric Power 
Installations. Drifting Sand Filters for 
Water Purification. Cardbox Making 
Machinery. Machines for the manu 
facture of Concrete Bricks. Tiles, and 
Slabs. Engineers’ Small Tools. Machine 
Tools. Target and Sporting Rifles, 
“ Vickers’ Duralumin™ (Regi-tered Trade 
Mark). Train Lighting Equipment. 
Waterproof Plywood. Porcelains for 
all Electrical Purposes. Gas Meters. 
Etc. Etc. 
Branch Offices: MANCHESTER, BIRMINGHAM, NEW 
CASTLE-ON-TYNE, BRISTOL, CARDIFF, LEEDS, 
BELFAST. 


Depots: GLASGOW, DUBLIN. 

Works: BARROW-IN-FURNESS, SHEFFIELD, ERITH, 
BIRMINGHAM, CRAYFORD, DARTFORD, WEYBRIDGE. 
Head Office : 

VICKERS HOUSE, BROADWAY. 
LONDON. S.W. 1. 
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DROP FORGINGS 
AND STAMPINGS. 


Locomotive Crank Axles. Straight Axles 
for Locomotives, Carriages and Wagons. 
High Tensile Steel Tyres (“ Australia 
Brand ”). Vanadium High Speed and 
uther High Grade Tool Steels. Alloy 









A OF EVERY 












DESCRIPTION Steels of all kinds suitable for Engine 
and Constructive Work. Rustless Steel 
in Bar, Tube, or Sheet. Sheets in 
SPI RAL High Tensile Carbon and Alloy Steels. 
coe Plates. Cast Cutters. Motor Z 
AND cos ac 2 ao —* GY 
ixtures. pecia ools. riace Y 
STRAIGHT Hardening by Patented Process. ZG 
TOOTHED Etc. Etc. g 








BEVEL 
GEAR 





Head Offices : 
VICKERS HOUSE, BROADWAY, 
LONDON, S.W. 1. 
Depots: 
he 


Branch Offices: 


MANCHESTER : Millgate 
Buildings. Long Miflgate. 
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LEEDS : Street Cham - 
bers, Park ; 
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- FILES 
STEEL TUBES OF EVERY DESCRIPTION 


HACK SAW 


S.R. BLADES 


BORIN 
CUTTERS 
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ao SHECL Age 
STEEL FORGINGS 


= 5 rough, pee or finished. 
ange Tere and to Bese ec any caine. 
INGOTS, BLOOMS, SLABS 


made by the 
OPEN HEARTH “1. ELECTRIC PROCESS. 


STEEL GASTINGS 


OF EVERY DESCRIPTION up to 30 tons in weight. 





ee 





Makers of the latest types of 
STONE BREAKING and ORE 
CRUSHING MACHINERY. 


Sole Makers of Hadfield’s Paten: 


MANGANESE STEEL. 


THE SUPREME MATERIAL 


for Railway and Tramway 8 

Trackwork ; also wearing Beg = 

Stone Breaking and Ore Crushing 
(TRADE MARK.) Machinery, eto. 


COMPLETE TRAMWAY LAY.OUTS 
WITH POINTS AND CROSSINGS. 


ee 














Special Alloy High Tensile Steel for Aircraft, 
Motor Cars and Commercial Vehicles. High Speed Tool Steels of the finest quality 


= HADFIELDS Ltd. 





East Hecla and Hecla Works 
SHEFFIELD, England. 
London Office : Norfolk House. 
Laurence Pountnéy Hill, E.C. 4 


Works Area over 200 Acres. 
_ Buildings cover 61 Acres. 


Workmen ait seo 
during the War 1 







































Lecomotive Boilers are made in all sizes from 
2 H.P. upwards, and suitable for working pres- 
sures of 1201b. and upwards. Easily installed, 
neither foundations, trickwork setting, nor 
brick chimney being required. This type of 
boiler contains a large heating surface and grate 
area in a comparatively small space. Can be 
atranged to burn any kiod of fuel. Steam can 
be raised in less than a quarter of the time required 
by non-tubular boilers. 
Let us send you further particulars. 

DAYEY, PAXMAN & Co. Ltd. 
COLCHESTER, aad Ceatral House, Kingsway, London, W.C. 2. 
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WATER PURIFICATION SPECIALISTS. 
Bete! _ ww f& ond va & 


FILTERING Ea, ie | 
STERILISING = 
SOFTENING Paternee Rapid Gravity Firaton Plat 


FOR MUNICIPAL SUPPLY _ 

















BOMER FEED & /NOUSTRIAL PURPOSES. 











UNDERFEED STOKER COMPANY, LIMITED, 
COMBUSTION ENGINEERS, 


MANUFACTURERS OF 


TRAVELLING GRATE STOKERS, MULTIPLE RETORT STOKERS, UNDERFEED STOKERS, IMPELLED DRAUGHT PLANT, 
LOPULCO PULVERISED FUEL EQUIPMENT, USCO AIR HEATERS, DETRICK-USCO SUSPENDED FURNACE ARCH, 
USCO AUTOMATIC ASH REMOVAL PLANT, WATER SOFTENING AND PURIFYING PLANT, THE CO, THERMOSCOPE, ete ete. 


COVENTRY HOUSE, SOUTH PLACE, LONDON, EC. 2. WORKS : DERBY. 


BRIGHT NUTS. 


STEEL, IRON & BRASS. 

















& TO 4’ WHITWORTH. 


BRITISH EMPIRE WORKS, 
WEDNESBURY. 





ISAIAH PLATT LD. 





BLACK FACED NUTS. 
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ting. — George Reveirs, Ltd., 
cit pettMAtEs for x DEAORIPTIONS. of 
bas been printed at this 





DESIGNS and TRADE MARKS 
in 


E. P. ALEXANDER arp SON, 


Chartered Patent Agents, 
4%, HIGH HOLBORN, LONDON, ha Rake ee. 
Telephone, Central ‘1. 





_—_— 


PATENTS, DESIGNS, AND TRADE 


a & Mills, Chartered i Patent 


ENTS, 4 and High Holborn, Londoa. 
ae Established 
ta Ad. “ Privilege. Lendon.” Wo., Chancery 7763 


BULL'S METAL & MELLOID CO., 


Woker, nr. Gl owr. LTD. 
mellakd, Yoker. Telephones: 
BuLi’ . « AL.—Propellers, Bars, Sheete, Pune Rote | __ 


tise, Condenser Maro cnd Pisten, 
Trade Mark). 








OID ( and 

mBLLO! and Bars, valves he. 

qIGH TENSILE BRONZE—Cass. Rolled, Forged. to 
ry Requirements 

warts M LS.—Tempalto, Babbite, Plastic, &o. 





THE GLASCOW RAILWAY 
ENCINEERING COMPANY ‘™> 


GOVAN, GLASGOW. 
London Office :—12, VICTORIA STREET, S.W. 


MANUFACTURERS OF RAILWAY OARRIAGE, 
& AXLES, 
‘ORK, also CAST 


WAGON & Py HY wH 
RRIAGE AND WAGON 
= ATEEL AXLE BOXES. 





HARRIGON & CAMM, La. 


Chief Werks and OMe OMees: GOTnE 
WHEELS 2 & “AXLES 


e on halla 4 Heat Disa Centres, a 
rn wiser eet (in Iron, or Finder). 





GLASGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD., 


mated RAILWAY CAnnisees, w. 
of OEE wat 


Fonecss, Surra 
Ww ety. + ple 
Registered Office and Works: M WELL. 
Cardiff : Gorden Chambers, Street 
Offices: 14. Leadenhall EC 


London 
See [Rustrated Adet. last week, page 4. 





P. & W. MACLELLAN, LTD. 


ey - aa as Liao oe and CARRIAGES, 
[RON STBEL se 
Aber PERMANENT WA MA br 


CONTRACTORS for RAILWAY PLANT and STORES of 
every 
Chief Offices: 129, Trongate, GLASGOW. 


Registered Offices: Clutha et ew : 


G. R. TU RNER, LTD. 
Maen urers of 
RAILWAY ROLLING STOCK & MINING MACHINERY 
for Home and | Absond, 





Specialities : 
Railway Wagons of ewery description, Tipplers, 
Colliery Screening Planta, Elevators & Kom pond 
Stee! oodoues te and Kep Gears, 


Chief Works Ofte: LANGLEY MILL aii. Sp aeetin 


\eviinsaeed Aven toe toes tons eens cage, 


RABY’S STANDARD “UNIT” 


CONSTRUCTION for Steel-Framed Structures 

has been specially designed for Stores, Buildings, Work- 
shops, Factories, Colliery Construction, Towers, Tank Su upPorts, 
Girders, Light Bridges, Roofs of all Sizes, and General Steel 
Structures of all Classes, for Home and Abroad. 


TANDARD UNITS 
IMPLIFIES MANUFACTURE 
PEEDS PRODUCTION 
AVES COST AND WEIGHT 
UPPLIED FROM STOCK 


F. BRABY & Co. Ld. Structural Engineers, GLASGOW, | 


Also at LONDON, DEPTFORD, LIVERPOOL, BRISTOL and FALKIRK. 











HIGH GRADE 


STEEL CASTINGS 


OF EVERY DESCRIPTION. 


To pass hisbroky, Lloyd's, Board i Trade, Bureau Veritas, 
and other tests. 


tHomas SUMMERSON «a sons, tT, 
DARLINGTON. 


SPECIALITIES. 
Locomotive 
Castings. 


Railway Carriage 
& Wagon Castings. 


Axleboxes. 
Buffer Cases. 


Superheater 
Headers. 


Steam Valves. 
Electrical Work. 


























“I have seen several different forms of Mr. Boyle's * Ai 
jay AS Vv gutiater tn actual epezation, ond bave uch pleasure 
te their efficiency.”—Leap Kavym. 

—_-- > ONE MILLION IN USE 


Boyle's 


PATENT °AIR-PUMP” 
VENTILATOR 


FOR BUILDINGS AND SHIPS. 


HAS DOUBLE THE TRACTING POWER OF 
EARLIER FORMS. 

Awarded the @50 Prize with Grand Diploma (only prize 
vffered) at the International ee Competition, London. 
Highest Award, | Paris 
Two Gold Medals. 


* Mr. RL complete success in securing the required 
i, a Rarerr (Bins Book). - Yow 
ROBERT BOYLE & SON 


VENTILATING ENGINEERS, 





#4, HOLBORN VIADUCT, LONDON. 
Robert Boyle and Gon, the founders of th 


J. & E. HALL, L™. 
Machines 
Hallford Motor Vehicles 


ee ee 
ROYLES un. 


FEED WATER HEATERS, 
AIR HEATERS, 

OIL COOLERS AND HEATERS, 
CALORIFIERS, CONDENSERS, 
HEATING BATTERIES. 
KETTLES, STEAM AND GAS, 
TWIN STRAINERS FOR PUMP 
SUCTION. 

FILTERS, STEAM TRAPS, 
REDUCING VALVES, dc. 


{(RLAM, MANCHESTER 


--2- PIPES 


thin. to 7. Bore 
THOMAS J ALLAN & SONS, Lro. 
BON LEA FOUNDRY. 
THORNABY-ON-TERS. 




















DIESEL 





W.H. ALLEN, SONS & Co., 











See Illustrated Advertisement, June 8th, page 70. 


“Handy” Punching & Shearing 


Machines for Hand & Power. 








COMN=—f Cr>D> 
omu<s orp 





C. A. HUNTON & SONS, 
71, Seatiwash Street, LONDON, S £1 


Telephone Nos 
HOP 4770/1, 





Telegrams : 
CLYBURN Phone LONDON. 
















“ BUF. FALO” 2 INJECT ORS 


Operated 
Entirely 
by One 
Handle. 











HOT WATER. 











LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, $.W.1 


(Opposite Post Office). 


Makers of FE JECTOR 


CONDENSERS 


tor TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 
New Telephone Number: Victoria 8415. Telegraphic Address : Preferment, Vic. Londen. 








s ™ E EA M LIMITED, 
QUEEN'S ENGINEERING WORKS, 
C A RELS Re ad u N 5 s BEDFORD, ENGLAND. 
| ALFRED DANKS, LTD. 


WROUGHT IRON 


GREY IRON saxpy MALLEABLE IRON CASTINGS or 
EVERY DESCRIPTION 


Tphone 89. Trams, “ Powers,” Guoveesres 
EMLYN WORKS, GLOUCESTER. 


PULLEY MAKERS, 








Kenyon's 
PATENT 


Oil Filter 
Water Separator 


Over 900 ordered by HLM. Govt 
ALEXANDER KENYON 
& Co., Lta., 


Victoria Bridge, 
MANCHESTER. 
Engineers’ Stores, Tools. 
































RICH», D. BATCHELOR, 
ARTESIAN & CONSULTING WELL ENGINEER 


Established over a Century. 
CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER SUPPLIES. 


Air Lifts, Steam, Gas, Oil, and Electric Pumps. 
UNCOMPLETED WORKS UNDERTAKEN 


73, QUEEN VICTORIA ST., LONDON. 
Wines { Fea San Coatham | Artois Works, CHATHAM 


: Central 4908 and Chatham 71. 











— em 
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SAN CASTINGS IN ALL NON 
FERROUS METALS AND ALLOYS 


DIE CASTING MACHINES anpD COMPLETE EQUIPMENT 


\YSON & en ti LoD ri... SOUTH! 





Portable Forges * RAPID’ 


for Hand, Belt and 
Compressed Air Drive. 





The Ai Forge with a Guarantee. 








(4 
DELIVERY FROM STOCK. Last FRes 
The ‘RAPID’ Forge Co., 12, Brazennose St., Manchester 





gR-LERS 


wan. 


MACHINERY, 
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Long runs. of accurate ‘cork are 
guaranteed with Kynoch Presses. 










No. i5 Toggle 
Press with 

Evectric Motor, 
used for draw- 


ing operations. 


















are designed iad Inade ta che 
direction of the best experts in the 
heavy and light brass cartridge trade. 
Their capacity/to work-to low limits 
of toleration is therefere-ya:certainty: 









Catalogue of soge ley ca, and inclinable geared 
and mi cam Kot on Lyvwe'"f 


rane — 
























Oak Tanned, Saffron Tanned, 
Chrome 
Stretchless, and Textile Belting. il 








Tanned, Rawhide, 





We are makers of 
every leather engi- 
neering requisite, 
laces, washers, HHI 
cup leathers, etc. HH 


Write for copy of ti] 


* The Belting Book.” iI 


W™. WALKER jj 
) &SONS,LTD. _ ||| 
BOLTON, lI 


ENGLAND. I 
@ ii jj) 















































London Address : 


“HOWL. TIPTON.” 
PREPOLLENT, LONDON.” 


PUMPS 


Telegrams: 








Steam 
Air 
Belt 


Electrically 
Driven. 


LEE, HOWL & Co. Ltp. 


73, Queen Victoria St., E.C. 4. 


TIPTON, Staffs. 


Telephone : TIPTON—®8. 
LONDON—CENTRAL 3530 


ALL DUTIES 


c 









































LP. 
































The bottom and understructure of this 1000- 
ton water tank, erected for the Province 
of Buenos singh Waterworks, are protected 
against corrosion by 


BRIGGS 


BiruMINouUS SOLUTION 


which has proved its efficiency in all parts 


of the World. 
BETTER AND CHEAPER THAN PAINT 


Samples and Prices willingly sent. 


SONS, LTD., 
DUNDEE. 
6, LLOYD'S AVENUE, E.C.3 


WILLIAM BRIGGS & 
Head Office - - 
LONDON OFFICE 








—— 
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MECHANICAL PLUNGER OR AIR PRESSURE 





DIE CASTING MACHINES 
For all White Metals & Aluminium 
(TEM PERATURE-CONTROLLED). 


THE WORLD'S LARGEST MAKERS. 


We Specialise in the following :— 


White Metalling Plants, 
Extrusion Presses, 


Babbitting Pots, 
Lead Pipe Plants, 
Rolling Mills, Cable Plants, 

Hydraulic Presses, Mechanical Metal Mixers, 
Brass Melting Furnaces, Temperature Controllers, 
Hardening Furnaces, Electric Furnaces, all types. 
Monometer Patent Oil Burners for the Heat-Treat- 
ment by Coal Gas, Producer Gas, Paraffin and 
Petrol Gas, Crude or Mixed Oils, Coke and Coal. 


All ‘* Monometer’’ Productions are made by VICKERS LTD. 
They are also Manufactured in U.S A. and France. 
ALL COMMUNICATIONS TO 
Monometer Mfg. Co. (1918) Ltd. 


LONDON OFFICES: Sevey House, 115/16, Strand, W.C.2. 
WORKS: Ba: row-im-Purness. 
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ZY 


C. Yl 5 


SO) FRASER & CHALMERS /,Z 


TURBO-PLANT 












0000 K.V.a. G.E.C.— Fraser & Chalmers Turbo Alte:nator Set in a London Municipal Power House. 0000/6600 volts, 
53O cycles. 1500 Kw. GEC 


3000 rpm. This Power-House also contains two C. Rotary Cenverters. 











The products of the G.E.C. and its 
associated factories embrace the entire 
mechanical and electrical equipment of 
power plant in practically every sphere, 


The association of Fraser & Chalmers 
Engineering Works with the G.E.C. places 
this Company in the position of manu- 
facturing complete Turbo-Power Plant units 
within its own organisation. including : 


TURBO-ALTERNATORS 


up to 30,000 k.w. per unit. 
TURBO-GEARED D.C. GENERATORS. 
TURBINE or ELECTRIC DRIVE. 

for MILLS in every Industry. 


High, Low, Mixed-Presoure & Pass-out Types 
“RATEAU” STEAM TURBINES. 





POWDERED FUEL FIRED BOILERS. 
COAL & ASH HANDLING PLANT. 

A.C. & D.C. GENERATORS. 

ROTARY CONVERTERS. 

MOTOR GENERATORS. 
SWITCHBOARDS & SWITCHGEAR. 
STEAM & ELECTRIC WINDING ENGINES. 
ELECTRIC HAULAGE GEAR. 


lie LLL SLL UL LLL Ln nr LL 





Aut N40 SAM LO Uv nev Ge AA tn 


THE GENERAL ELECTRIC CO. LTD., 


Head Office: Magnet House, Kingsway, London, W.C. 2. 
Engineering Works { WITTON WORKS, BIRMINGHAM. 
a we | Fraser & Chalmers Engineering Works, Frith, Kent. 


EGA TRADE RA BEGR TRADE WARK. 
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ees MIRRIEES 





Closed Feed System 


INDIA. 


Messrs. The MiscleealW amon Co., 


ll, Clive Street 
CALCUTTA, 


and 
Messrs. Mirrlees, Bickerton & Day, 


SOUTH AFRICA. 
J. Gordon Lowe, Esq., 


OS) URBAN . 


ARGENTINE. 
Major R. G. A. | loyd, D.S.O., 
Las H 


eras, 
UMAN. 





(Patent Applied for) 


in combination with 


Mirrlees New Patent High 
Vacuum Extraction Pump 


with internal pressure sealed glands and 


Mirrlees Steam Ejector 
Air Pump 


produces highest efficiency. 
Full Particulars on Application. 


MIRRLEES WA 
GLASGOW. 


Tenennenaeneraaint cOMPANY LIMIT 

ENGINEERS SCOTLAND STREET 
SPECIALISTS IN CONDENSING PLANT. 
7, Grosvenor Gardens, $.W 1. 


London Office : 











AUSTRALIA. 


Messrs. Fyvie & Stewart, 
360-366, Collins House, Collins 


Street. 
MELBOURNE. 
and 
Trustee Buildings 


25, O'Connell Street, 
SYDNEY. 


FRANCE: 
Monsieur G. Nathan, 


9, Avenue du Marechal Petain, 


Versailles. 
NORWAY, SWEDEN & 
DENMARK. 
Maken Larsen, Esy.. 


NOuRisTiahia 


219 




















$$$ 
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TO PROGRESSIVE ENGINEERS. 



















** MIRRLEES ”’ have 


LONGEST 
EXPERIENCE. 
MOST SCIENTIFIC 
DESIGNS. 
SUPERB WORK- 
MANSHIP. 
WORKS DEVOTED 
SOLELY TO DIESELS. 














from SUPER POWER STATIONS. 





- 


750 B.H.P. SIX-CYL. ENGINE (CROSSHEAD TYPE). (FIVE FURTHER ENGINES THIS SIZE JUST COMPLETED). 


MIRRLEES, BICKERTON & DAY, L”™” 
HAZEL GROVE, Nr. STOCKPORT. 








LONDON OFFICE: { 














Suaaaananeaaanaany 

















MIRRLEES-DIESEL Engines provide Current ON THE SPOT AT LESS COST than can be obtained 


| WHY PAY HEAVILY for Transmission Costs and Losses? PAY ONLY FOR WHAT YOU USE. 


REMEMBER: 


THE FIRST BRITISH 
DIESEL ENGINE WAS 


A “MIRRLEES.” 


(Made 1897). 
(Still Working Daily). 





THE FIRST BRITISH 
HIGH SPEED DIESEL 
ENGINE WAS A 


“ MIRRLEES.” 


(Over 17,000 B.H.P. 
supplied British Admir- 
alty alone). 





MIRRLEES HOUSE, 
GROSVENOR GARDENS. 
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ROYCE LIMITED, 
Trafford Park, Manchester, 











Electric 


CRANES 
CAPSTANS 
DYNAMOS 


MOTORS 


Of Highest Quality 
AND 
For ALL Purposes. 


Telegrams ;}—Royces Manchester. 
Telephones :—690, 691, 682 Trafford Park. 








Gas “Heated 


FURNACES | 


The united production, resources, patents 
and experience of the five premier Manu- 
facturers of gas-fired Furnaces constitutin 
Radiation Limited ensure a standard o 
reliability and a thoroughness of service 
unobtainable under any other conditions. 


Illustration shows part of a complete heat treatment 
plant supplied and erected by Radiation Limited. 

his compact, self-contained example is typical of 
hundreds of similar installations supplied for all 
heat treating processes. 


Radiation Gas, Oil and Solid Fuel Furnaces solve 


the problem of economical production, saving space, 
labour. time and fuel. 




















































ENGINES 


from 5 hp. to 450 hp. 

BIG fe Ale 7 
PRICE 

REDUCTIONS 


FREE PRACTICAL DEMONSTRATIONS. 


PPPS Tr rere rer eee er eee 


—. 3ET3 —— 


TRO ERE R ERE EE TREE EERE EERO R EEE ES 


THE ASTER ENGINEERING CO. (1913) Ltd. 
WEMBLEY : : MIDDLESEX. 
Telephone - : Wembley 22 and 23. 


weeTererrier Teter i 


: HOUSE LIGHTING : 

















52 


THE ENGINESR 


Jung 29, 1998 































TON 





FLANGED PIPES, 


STEEL & CAST IRON, for all purposes. 





ANDERSTON FOUNDRY 


"100, CHEAPSIDE STREET, GLASGOW. 
And at MIDDLESBORO’ 
Makers ox tai 
STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 
AiR COMPRESSORS, 
WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 
GENERAL ENGINEERS. 
Telegranhkic Address “ Afeo, Glassow. 


















= ° 
= | womm mow wos 
COATBRIDGE 


SCOTLAND 
tructural Brat Hoecins: 
encing. 


Bridges, ig Light aanwe Material, 
TO SCREW BOLT MAKERS 


Engineers’ Wagon Builders. &c. 











of in. bolts per day 
of ten hours, or ether 


Nuts. —— 
As supplied to 
Governments. 





EDWARD MERCER, Ltd., 


Sole Maker, Houiins Inowworxs, 
HOLLINWOOD. rear MANCHESTER. 


BRICK MACHINERY 
BENNETT & SAYER, 


Engineers, ironfounders and General 
Millwrighta, 




















We 


» EO 











{OTL COLL Ls 


ee 


TOO TOTL COTTA CLT PLO LTT OT 


work. 


jacketed pans, 
pots, etc.; 


RJT 


ESTABLISHED 1856 


It is worth while asking us to 
quote. Our prices are strictly 
competitive. we require 
is a rough sketch so long as it 


is fully dimensioned. 














icine 


S. 











not only 


es & Colfee 







ROTHERHAM 








| 


—— 


‘ 
_T 










3 makes a 
==hetter job= = 


Wrought welded steel tanks or casings are 
neater, they are altogether more crn than riveted 
Our works are very fully equipped, and we have 
been 70 years making tanks of every shape and size, 
ating vats, elevator buckets, hardening 
in fact, anything that is ever made in 
mild steel plates from a few lbs. to 10 tons weight. 














LOCOMOTIVES. 








MANNING, WARDLE & CO., LTD. 


BOYNE ENGINE WORKS, LEEDS. 


». | Materialerand ‘workmanship of the best quality. 
and 


- | Muankere of Locomotive Engines fer any width ef gauge and various purpeses. Alse makers of Internal Combustion (Potrel) Lesemeotives 
Tank Engines up te 18in. cylinders, on four or six wheels, always in steck or in progress 
Specifications, Photos and Prices om Application, aad special designs sent om receipt of particulars of requirements. 


LONDON OFFICE: Mr. H. J. Heagerty, 34, Victoria Street, Westminster, S.W. 1. 




















DERBY. 





oh 
Bite 


em S EAMLES 


BIRMINGH 


rVAa) 
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SELLY OAK 


YD TUBES. CC 


RODS, aan WI RE &c 


S PLATES. FERRULES 


sIRMINGHAM BATTERY & METAL C? L* 
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‘Gfficient & 
Convenient 


The toughest and most reliable Joint- 
ing for highest steam pressures, 
acids, oils, ammonia, &c. 

Supplied in sheets 40in. x 40in. 

Marked in inch squares for quick 
measuring. 


0 
0 


Sole Patentees and Manw‘acturers : 


The Beldam Packing & Rubber Co., Ltd. 
2, GRACECHURCH ST., LONDON, EC. % 
Telephone: Avenue 1962. Telegrams: Veepilot 


vf ' 


TheSeal of 
MN 








eae See 


an 


SN od 








48in. Colburn Vertical Boring and Turni 


THIS 481. COLBURN BORING MILL 


Helical gear — drive. 
Large conical eens bearing to table. 
Ten table 


Angular ment of Rams by worm and wheel. 
Power caus Safety crank handies 


Full particulars qu 
SOLE AGENTS: 


CHARLES CHURCHILL & Co-LTp 


9-IS LEONARD STREET LONDON E:C:2 
BIRMINGHAM + MANCHESTER - GLASGOW + NEWCASTLE-on-rTrne 
BRISTOL - LEEOS - SHEFFIELD - LEICESTER 


ng Mill. 


Power rap'd traverse. 
Ten changes of feed. 
ick adjusting feed elutch. 
ront and side control. 
Safety feed mechanism. 





p-------------- 





DOUGLAS. 
LAWSON 


& COMPANY. 
BIRSTALL’ veebs. 


wn 


i 
am 


1 | 
u- 

iL mail YT 

AL —seest 


. | i! 
Ze 
inet 


tie (f 
ma tay ) 
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— 
ee 
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ae, 
PLELEYS 


A SOLE 
SPECIAL nih BS 








MACHINE CUT GEARS. 





Gft. diameter. 
MITRES AND BEVELS. 
= > and S4in dia. Larger sine 


PAPER & RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Sper Gear Blanks 

from any of the above patterns. 
Wheels made up be pth sar tag ~~ 
vs ne Patterns. ws 
Leow Prices for 

Planing, Boring, Turning, 





STONE S| 








GOONWIN BARSPY 






















- SMET 
: Y smethunch 0. Skatcabade Bhan” 
ec Boiler Ay ees 









4 9,000 


i 4“ Shattering Blows 


that’s what the Cutter Wheels 
in the head of the 


*‘SKATOSKALO’ Petrol 
Driven Scaling Tool 


deliver every minute. when in action. 
One epereser San do more work in an 


hour than 10 men with the old- 
fashioned hammer chisel method. 
Portable, ec ical and self. t 





the “Skatoskalo” Petrol eg A Sealing 

watus can be used 0 the utmost 
advantage in removing Rust from Strue- 
tural Work remote from any source of 
Power supply. 


F.GILMAN (B.S.T.), Ltd. 
9 SNETiWIC bi GE RD. 


HAM. 


r- in gf eed 
men any 
United Riscdom 

“. 
tie 


ae 
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DUMPING GRABS 


for work on any crane without 
special fixings. 





The result or nearly Particulars of single, 


50 Years’ double and treble 
experience in Grab chain or rope grabs 
construction. on request. 


READY. FOR IMMEDIATE.DELIVERY. 


Capsctty. | 17/14 | 24/19 | 31/25 | 40/32 | 48/39 
coe | ira wm | 2 | 2 


—- atti cal 

















Write fer Sheet Noo 247. 


PRIESTMAN BROS., LTD., 


28, Victoria Street, 



































PRESSURE 
TEMPERATURE 
HUMIDITY 
ELECTRICITY 
SPEED 

DENSITY 

LEVELS, etc., where 


ACCURATE, AUTOMATIC 
AND RELIABLE 


Control is required. 


BRITISH MANUFACTURE. 


Send gs particulars of your 
requirements and let us show 
you hew ARCA can help you. 


BRITIGH ARCA REGULATORS, Ld. 
WINDSOR HOUSE. VICTORIA S$ 


LONDON, $.W.1. 


"Phoné Vic. 456. Telegrams—‘' Arcaregul, Sowest, London. 


AN? 
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‘THORNYCROFT = ell 


EMERGENCY LIGHTING SETS. 


“Within 2 minutes 


of the warning’ ’— 


That's Thernycroft ting Sets func- 
tion bh oy : oe ean be started 
that indefinite delay 
seating. _ They are 

@ Fadiator and 
independent of 


see oeeaies taal sree tion and 
vaintenance costs, Relia ility and 
acy of Th ” Emergency 
recommend their consideration 


" by the Canard C.P.0S., 


I 


INE 





Ea 











Be === === SEI 







JOHN I. THORNYCROFT & CO., LIMITED, 
THORNYCROFT HOUSE, WESTMINSTER, S.W. 1. 









Tharnyctoft, type C /6, 
Emergency Lig haw, re 


0 SS EE ae 
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Keith- Blackman 


————— ay 











Propeller and Centrifugal 
Blowers, Exhausters, 
and Boosters 
for every requirement. 
Send us your enquiries or write for Lists. 
James Keith & Blac 
27, Farringdon Avenue, LONDON, E.C. 4. 
Branch Offices in Manchester, Birmingham, Leeds, Glasgow, Edinburgh, Cardiff, etc. 


kman Co,, Ltd. 











JOHN OAKEY & SON: s,| 


GENUINE EMERY. ewe 
EMERY. CLOTH. lamers TAPE 


GLASS PAPER, BLACK_.LEAD. 
FLINT AND GARNET PAPER. © EMERY AND CORUNDUM DISCS 


¥.R_All Papers Gnd Cathe sseaupatied in Bells, Of Cloth & Paper, for all Disc Grinding & Polishing Machines 
cfvuyera. Priees quoted on reesibt of partioulare EMERY WHEELS 


5 Se oss s 
SSNS Cr: UCTTION« LDA lat 


SON W Oe 


Mun «JOT fat) 


4 REA STREET sours’ 
_BIRMINGHAM 














IMPROVED 


GIANT GRIFFIN MILL. 











— 








MANUFACTURERS. 





1922 


= 


OIL omen 


FOR EXHAUST 
STEAM 
CATALOGUE FROM : 
Dept’C” BAKERS (LEeEDs) LiMiTED. 
HUNSLET—-LEEDS. 

















TeaPeaoOeooanoesan a 
: 
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Cast Iron & C.M. Gocxs 
For GAS, STEAM & WATER. 


=< wi 


BRITISH STEAM SPECIALTIES 


Wharf Street, LEICESTER. Ltd. 























BULK SAMPLES 


The most efficient unit for pulverizing :— 


PORTLAND CEMENT, LIMESTONE, COAL, 
SLATE WASTE, BASIC SLAG, PHOSPHATE 
ROCK, ORES OF ALL KINDS. 


Fimishes im Ome Operation. 


BRADLEY PULVERIZER GO.,) © nevvon wen 2 covemon 


37, WALBROOK, LONDON, B.C. 4. 
pulverized in our London 











WATER 


TURBINES 


PELTON WHEELS 


OIL PRESSURE GOVERNORS 








CUNTHER & SONS, 


CENIRAL ENGINEERING WORKS, 
OLDHAM. 








Demonstration Plant. CONTRACTING 

















DAVIE & HORNE, Engineers, JOINSTONE Cee. || —————————————— 


Makers of — 





The Mitchell Conveyor & Transporter Co., Ltd., 


ENGINEERS. 


Designers and Builders of all Classes of Handling Machinery. 
Atlantic House, 45-50, Holborn: Viaduct, - . London, E.C. 1. 


Telepbone | OLSEN Se 








“tines ||LEROY’S COMPOSITION, 











Independent 
Condensing Stations and 
Fresh — Public Works, For Coating Boilers, Steam Pipes, 
male ati ’ Prevents the rediation of heat, saves fuel, and increases the power of steam. 
. aa Water Supply In London the cost of the covering is saved 
rie is Small, in about six months. 
Feed ‘Water Muddy er Salt. On Admiralty and War Ofiice Lists. 
Heaters. —_ Thr.e boilers covered with this Composition will do the work of four not covered. 
Feed Water City Office : May be seen where it has been in use for twenty years. 
45, HOPE ST., GLASGOW. Established 1866. 
= an. _ aaa f LEROY & CO., 10, Gray Street, Commercial Road, London, E. 1. 
- Also at Manchester. 
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Semi Diesel Auxiliaries 


Gass. 


HEAVY OIL ENGINES 
From 10 to 200 B.HP. 


These medium cempression engines are admirably suitable 
for auxiliary duties such as a pumping, etc., and have 
distinct advan age over full oat engines for this class of 
work by vwtue of their lower maintenance costs. Their 
ability to run on light and no load while the vessel is | ,ading 
and unloading is a feaiure which will commend itself to all 
Diesel Shipowners. 


L. Gardner « Sons L4 


Barton Hall Engine Works 
PATRICROFT, MANCHESTER. 


MES $200 ST SW SA AS TST Sa 1 





3) 1 SN 1 


1 Et 


Sil Di| Dili 


for Diesel Ships. 











£ 











For Heads up to 3,000ft. 








Capacities to 5.000 G.P. Min. 


Where requested we shall be glad to advise on matters relating to Pumps for Mine 


Electrically Driven Turbine Pump to deliver 
300 Galls. per Minute, 900ft. head at 1450 
Revs. per minute. 








HESE Tarbo 
Alternators, 
which embody the 
latest Parsons prac- 
tice, aré of similar 
design to the 10,000 
kw. 2,400 R.P.M. 
plants installed at 
Carville - on- Tyne, 
where a full load 
steam consumption 
of 10°03 Ibs. perkw. 
hour was obtained 
under independent 
test. 


The illustration shows two 10,000 K.W. 3,000 R.P.M. Plants comprising Parsons 
Tandem Reaction Steam Turbines coupled to Parsons 3-phase Alternators 


Pipe Lines, etc. 








supplied to the Mersey Power Co., Ltd., Runcorn. 


Shaft Sinking, Pumping Mines, Hydraulic’ Cranes and Capstans, Fire ice, Oil 


DRYSDALE & CO., Ltd., YOKER, GLASGOW, w. 





ARSONS Axial- 
Clearance 
“End Tightened ” 
Reaction Blading is 
employed, and the 
construction of the 
shafts is such as to 
make longitudinal 
vibration impos- 
sible. 
Parsons REACTION 
Steam Turbines and 
Electrical Alterna- 
tors mean Relia- 
bility and Economy. 





& COMPANY LTD 


Heaton Works, Newcastle-on-Tyne. 








SUAUITIOTSCNU TOOTH AOU ETS TH PE 






London” Offices: 56, Victoria St., S.W.1. 








No. 5—P 1212—C—I.P.S. 
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: employed. Our productions include— 






Recess Couplings. 
We are manufacturers of every kind of 




















ij RSI am (CY). > GMINA EIEN 
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Intersecting Shafting 


NIVERSAL Couplings designed to allow a 
maximum angle of deviation of 10 deg. 
can be supplied by us to specific requirements. 





We have specialised for years past in the The 
manufacture of all the most efficient types of Flange 
ype Soutien 


coupling, and are able to advise and assist in 
every problem where they may be practically 


Flexible, Flange, Com- 


pression, Claw, and 











device for the mechanical transmission of 
power, including Shafting, Gearing, Belt 
and Rope Pulleys, Friction Clutches, &c. 

















LONDON ; GLASGOW MANCHESTER : 





King’s House, 93, Hope &. Reyal Exchange, : 
King St., E.C.2. HT 
"Phone: 2611 Cent. ‘Phone: 210 Central. Tues. & Fridays. Code: ABC. (Sth Edn.) 
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Ransomes & Rapier Ltd 
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SELF-OILING 
SHIPS-DERRICK 


GARGO-BLOCKS 


The bosses or the sheaves of these 
blocks are hollow, and form an oil 
chamber. They are accurately bored 
to receive a gun-metal bush, having 
slots filled with porous material in such 
a way that an even, regular flow of oil 
is fed on the centre-pin whilst in work, 
















HOLT & 
WRITE WILLETTS 


LLUSTRATED — 
DESCRIPTIVE CRADLEY HEATH. 
CATALOCUES. 














The Whitecross Company, Led. 


easent adia id 
PATENT AND PLOUGH STEEL WIRE ROPES 
for Mines, Lifts, Cranes, Shipping, Oil Wells and all purposes. 


pes for 
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DRYING: STOVING 


Saaneeetemmenemieaiaee ee 
THE PERKINS SMALL BORE SYSTEM OF HEATING For 
ENAMELLING, JAPANNING, TINPLATE ‘PRINTING, 
COLOUR DRYING, OHEMICAh DRYING, ETO, at 
TEMPERATURES UP TO 350 DEGREES FAHRENHEIT 














SPRECIAK, EF EATURES: 
ABSOLUTELY DRY AND CLEAN HEAT. 
TEMPERATURES QUICKLY OBTAINED. 
NO SKILLED ATTENTION REQUIRED. 
PERFECT EQUALISATION OF HEAT. 

LOW FUEL CONSUMPTION. 
NO DUST IN STOVES. 
NO SMOKE. 

NO FUMES. 


JOSEPH BAKER, SONS & PERKINS, LTD., 


HEATING DEPARTMENT: 
21, COLLEGE HILL, €.O. 4. 


TELEPHONE: CITY 748, 


Works. . . WILLESDEN anv PETERBOROUGH. 























HILL & SMITH, L’”’ 


Constructional Engineers, 


BRIERLEY HILL, STAFFS. 





Steel Framed. Buildings. 
Workshops. Roof Principals. 
Bridges. Girders. Gantrys. 
Runways. Bunkers. Hoppers. 





STRUCTURALSTEELWORK 


of every Gescription. 





























ee 





SWING 
STANGHION 
GRANE. 


Variable radius 
up to 18ft. 








u 





Made in various sizes. 


Write for List No. 4. 


RYLAND STREET WORKS, 


BIRMINGHAM. 7 








———— 
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DAVIS & TIMMINS LIMITED, | 


DUST COLLECTION 


is often a more difficult problem than DUST REMOVAL. 


=a 


We Manufacture Dry & Wet Type Centrifugal Separators 
and Bag or Fabric Collectors to Recover any Dust. 


——— SES 


Can we 
assist : 
you? 
sea 
Removal Plants 
for 
Grinding, 
Polishing, 
Sandpapering, 
Sifting, Mixing, 
Textile 
and other Machinery. 


So 8 
“ Centigrad ™ 
Dust Control 
Units for Single 
Machines. 


So 8 





Improved “ Wat"’ Type Dust Separator. 


MUSGRAVE & CO.,L= 


BELFAST, — “ Telegrams :—Cxzwriorap. 
MANCHESTER: 42, Deansgate. Cewridrap. 
CARDIFF: 24, Queen St. Cewrrarap. 


LONDON: Gardinia House, Kingsway, W.C. 2. Musorave, Hors. 
Oodes'—Lagpun’s; ABC, 6th Edition; Ehorveerinc TerecraPn, 2nd Edition, 


Licinecenemneattiiie 


























If your problem is—, 
COOLING. OIL 





Manufacturers of Metal Thread Screws 
and Turned Parts 


| 


| 
from the solid bar in any Metal for all Trades. | 





WORKS : 


HEAD OFFICE : 
Brook Road, Wood Green. 


York Road, King’s Cross. 
! Telephone—Hornsey 2063. 


Telephone—North 580. 
Tel —_Screwdatim, Wood, 
Telegrams—Conductivity, London. , os oe 































PUT_IT_UP_T0- SERCK 


WO heads are better than one, 

and our experience and advice 
in all such technical matters are at 
your service for the asking. We 
have the largest and most complete 
plant for. the production of SERCK 
OIL COOLERS, which in _ practice 
are pféved to be the most compact, 
least Gostlpaind most efficient yet 
invented. A big claim you may 
think, but Tet us prove it. 


We shalb:be pleased to give you full 
deménstration and evidence, with 
estimates for yout ow particular 
problem. 


SEND TO SERCK for Oil Coolers, 
Light Gauge Non-Ferrous Tubes, 
and Drying and Heating Plants 


for all purposes. 


SERCK RADIATORS LTD. 
Warwick Road, Greet, 
BIRMINGHAM. 

secon et Ly Somer oad 

Byte & 
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MERRYWEATHERS’ 
FIRE & SALVAGE BOATS 


for SEA, RIVER or HARBOUR WORK. 
Designed and built to suit special requirements. 
PORTABLE SALVAGE PLANT & LIGHT BOILERS. 
PUMPS 


SPECIAL HOSE 1 SALVAGE WORK. 


Write for Illustrated Catalogue 673 T.E.R: 


| MERRYWEATHER & SONS, LTD. 


Sans, (Now incorporating SHAND, MASON & CO.) 
ae: ——— GREENWICH, S.E. 10, LONDON. 


—————— oo ——— ~~ = = ————— 


SCREWING 
MACHINES 


Our Range of Types 
and Sizes is unsurpassed 
by any maker. 
































































Our 60 years’ experience 
enables us to satisfy your 
most exacting require- 
ments. 








Hel. DANKS (NETHERTON) 


MAKERS OF LANCASHIRE & CORNISH BOILERS. 
STEEL CHIMNEYS AND TANKS. 


Specialists in Buikding of Chis Boiler & 
NETHERTON, DUDLEY. 


Cut your costs by installing 
our Duplex Type Machines 











Send us your enquiries. > 


2 Duplex Bolt Screwing Machine. 





mere | MAIDEN & CO, Ltp. HYDE, cHesHire 


GET A WEIGHING MACHINE 


Made by 


Saml. Denison & Son, Ltd. "xsi 


3 Ammonia & CO, Compression Systems 
Ammonia Absorption, Compressed Air 


FOR COLD STORAGE, ICE MAKING, &., ON SHIPBOARD AND ASHORE 


541-3, SALISBURY HOUSE, THE HASLAM FOUNDRY & ENGINEERING CO., LTD., UNION Fouioey, 
LONDON WALL, INCORPORATED WITH DERBY. 


LONDON, E.C. 2. PONTIFEX & WOOD, LIMITED. Telegrams: ZERO, DERBY. 


Telephone—29 Hyde. Telegrams—‘ Maiden,” Hyde. 






































THE BRITISH SPEC N DMIRALTY WAR DEPT. Ant ; 


HYDRAULIC LEATHERS 


LEATHERS COMPANY LIMITED ALTRINCHAM 
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DAV ID. COLV 


ATES, 





WORKS, GLENGARNOOK. 





OAL Z EL. BRAND, 


HEAD OFFICE: 196, WEST GEORGE STREET, GLAsGow. 


ES, RAILS, JOISTS & BA 


IN SOFT, MILD, MEDIUM, 
NICKEL AND ALLOY STEEL. 


Makers ot Highest Quality Scotch Foundry Pig Iron, “Dalzell” 


ILLE 8. SONS Lo. 


An, 


HIGH TENSILE, H.H. TENSILE, 






NICKEL 
Sree’ 


Brand. NICKEL STEEL BRAND 











——- 














AVONSIDE 


ENGINE Go., Ltp., BRISTOL 
LOCOMOTIVES 


IN STOCK AND PROGRESS. 
































JOHN BROWN & CO., LP: we 
= SHIPBUILDERS, IRONMASTERS, STEEL MANUFACTURERS, sesaae” PROPRIETORS. = 
= CASTINGS of Steel | SHAFTING, Marine, Crank and FORGINGS, Heavy—tor Marine = 
= | Straight, Hydraulic Pressed, Solid | Engines, etc. = 
= TYRES, Railway and Tramway. | er Hollow, Rough Machined or || Light—for Land Engine work. = 
= 1! Finished. | STEAMSHIPS, Pp and = 
= AXLES AND BUFFERS. | om fp eaanaee = 
= | STEEL LININGS, Hardesed for | tes =i pa 
= | SPRINGS, Laminated, Spiral, Volute, || Cement Mills, tc | ee oe. = 
= and Conical, for Rail and Road | ALLOY STEELS for Motor Cars = 
= ATLAS WORKS, SHEFFIELD, & CLYDEBANK, GLASGOW. = 
= Telegrams: “|ATLAS, SHEFFIELD ” Telegrams: “ SHIPYARD, CLYDEBANK.” E | 
moo mir nn enn nn nn = 
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THE ISCA FOUNDRY C°....'...' 





Telegraphie ay 
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REARNS Bilhechr 
Boringflachunes 


FRANCE. —~Seciote Anonyme 
Alfred Harbert, 47, Boule. 
vard de Magenta, Paris, 


SPAIN AND PORTUGAL — 
Herbert, 270, Calle & 
Mallorea, Barceloaa. 

RELGIUM.—Limbourg F 
34, Ree Plastin, Seek 

ITALY, — Secieta  Ancaims 
Italiana Alfred Herberi, 49, 
Via Cajareo, Milan. 

JAPAN.—Alfred Herbert, Lid., 
14, Yamashiti- cho, Yokohama, 


INDIA. —Alfred Herbert, Lid, 
13, British Indis Street 
Calcutta. 





























CANADA. — Alfred’ Herbert 
Lid, 1—3, Jarvis ye 
Terente. 





“KEARNS PATENT” 
Combining Automatic Facing with Traversing Spindle. 
Made in 5 sizes, with or without Traversing Spindle. 
Our Machines are absolutely universal. Consult us before purchasing 


other Machine Tools. 
WRITE FOR CATALOGUE. TEST PIECE WITH EVERY MACHINE. 


Positive pes of B Secuancy 









HWKEARNS::  BROADHEATH y NF SaaNer eel FRR. 


et i = i tt at 

















FUEL ECONOMY. 


A Reduction of 15 PER CENT. in Fuel is obtained by the ase of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE “D.. FOR BOILER FEEDING. 


DAVIES & METCALFE, L?9- 


ROMILEY, near MANCHESTER. 


Telegrawme—" EXHAUST.” ROMILEY. Telepheme—2£219 ertacarent Rallway Address—ROMILEY. GC. & M. Riv. 





























TROUGH ELOORD 


BLOCKS OF ALL DESCRIPTIONS in Stoc*. 


SA a Sa GT 


PEES-SIDE BRIDGE 
& ENGINEERING WORKS 


MIDDLESBROUGH 
fe 
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ALLDAYS « ONIONS, Lro. 


GENERAL ENGINEERS, 





_— 














yma, 
ule 
‘ BIRMINGHAM. 
de 
w 
: MANUFACTURERS OF CompLeTe SmiTHY AND Founpry EquiPMenr, 
td, POWER HAMMERS, FANS, BLOWERS, FORGES, HEARTHS, FURNACES, 
J] GUPOLAS, CRANES, GRINDSTONES, VIOES, ANVILS, TOOLS, ALL 
t, KINDS OF LIFTING TACKLE, BELLOWS, ETC. ETC. 
: GREAT WESTERN WORKS, LONDON OFFICE: 
40-44, HOLBORN VIADUGT, 
BIRMINCHAM. 1B 


Telegrams: 
“Alldays,” Birmingham. 


Telegrams : 
Typhoon, Cent. 








Telephone: 
Holborn 20382. 


Telephone: 
Victoria 487. 


ne Dp". to the exeellent turn- 
ing. effort and good 
erning | obtainable, the 
ye ’ Vertical Tandem 
o Gas e is particularly 
a 4 suitable for driving electrical 1 
_ | generators, both A.C. add 
— D.C. 









































Briefly, the advantages of this 
engine are : 


Low fuel and oil édisuimp- 
tion. 

Regularity of speed, 

Reliability. 

Ease in starting, 


Small floor space occupied 


We solicit your enquiries. 


NATIONAL GAS AS ENGINE 7 = 


See «= ASR TORN-UNDER-LYNE. ENGLAND 


———— ———— 
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SY TAT , anon 
tl | 
— ' 
ciency & 
y COVENTRY GUTS PRODUCTION COSTS. ; 
} THE HIGH EFFICIENCY AND LONG LIFE 
OF THE COVENTRY INVERTED TOOTH ; 
TYPE CHAINS FOR THE TRANSMISSION ' 
ral fl OF POWER, ENSURE NOT ONLY GREATER 
AND BETTER OUTPUT, BUT A VERY MATE- ' 
! 


RIAL SAVING IN POWER, CURRENT, AND 
MAINTENANCE COSTS. THE FREE AND 
FULL CO-OPERATION OF OUR TECHNICAL 
DEPARTMENT IS AT YOUR SERVICE, WHY 
po NOT CONSULT US TO-DAY? 
pep _ SS wetxomcen 
THE COVENTRY CHAIN C C (GO 1G IGHO IC 
COVENTRY. ENGLAND. 
OEPOTS. 
LONDON, BIRMINGHAM, MANCHESTER. CLASGOW, 
NEWCASTLE. NOTTINGHAM. DUBLIN, BELFAST. 


MUU ODIO ICO 10 












































Makers of the :— 


Ramsay»: CGondenser | =~ 











Specially of Condensing 







J 1lb. OF STEAM 
Suitable for with 
Installations Ib. OF WATER 
where Water and 
is Scarce. of Maintaining 







Vacuum up to 


28 INCHES. 
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When space and a clear run are 
important factors 


‘BELFAST 


ROOFS 


which can be constructed up to a clear span of 120 feet 
are the obvious solution. The economy, the lightness, 
and the ease of erection of the lattice girder roofs make 
them ideal for practically all types of engineering shops, 
foundries, stores, chemical works, railway stations, etc. 


—and for a permanent 
job, cover them with 














Allow us to send you estimates, expert 
advice and fully illustrated booklets. Write 
to Dept. I. 


D. ANDERSON & SON, LTD. 
(Also makers of “ Sidol"" Wood Preservative), 

Park Road Works, Stretford, Manchester; Roach 

Road Works. Old Ford, London, E.3 ; and at Belfast. 












































BRIDGES. 


ALL TYPES 


STEEL FRAME BUILDINGS, 
PIERS, SCREW PILES, ROOFS, 
PIPE LINES, &c. 


Pressed Steel Trough Flooring 


GUTTERS, RAILWAY SLEEPERS, 
Bunkers, Pit Head Frames, Towers 


PRESSED STEEL TANKS 


OF ALL SIZES 

















These tanks can be quickly and easily 
erected without conoid tackle or the 
employment of skilled labour 


ST. PAUL'S CATHEDRAL, LONDON. 
Steelwork for temporary centering for use during repairs to Dome,.etc. View showing one of the cill beams 
being taken into the Cathedral. 


Head Office: 
117, Victoria Street, London, S.W. 1. 


Telegrams: ‘‘ Bromkirk, Sowest, London.” 
Telephone: Victoria 8573. 


Contractors to the Admiralty, War Office, 
Council of India, Crown Agents, &c. 


Works : 
Crown Bridge Works, West Bromwich 
Neptune Works, Newport, Mon. 


Indian Offices: 
Bombay and Calcutta 
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Er en ee EE et ee 


CRAVEN BROTHERS «wncuesren LTD. 


CRAVEN, REDONMM VAUXHALL WORKS, Ha. 401 WuaOR Moon. 
REDLYLISHeo, STocH PORT. 


Contractors te the War Office, Admiralty, Colanial and Indian Governments ————————_Esstablished 1853 





RAILWAY LOGOMOTIVE WHEEL LATHE 


ELECTRICAL DRIVEN DOUBLE RAILWAY 
WHEEL LATHE with 8ft. 2in. dia) FACEPLATES. 








— 


Fe KN Wit 














TELEPHONE: 2289 CENTRAL. 
Neweastio-on-Tyne: 90, Pilgrim Street. 
Beiete! 7, @ M@tephens Avent 
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) > 
R radi lity! 
egaraing Uualily. 
i @ When trade is bad, it is a wise policy to buy the very best 
seg quality. 
; eee 
ie ci dem ok cae @ When trade is goed, the buyer can afford to experiment with 
ihe os eee a 2: ae cheap qualities, but in times of depression it is imperative w 
ease eae ee buy only thet whith can be relied upon to ensure true 
eet Oe 2 Ramee Ee economy. 
ae Prd 4 ~ — < 
tS eS : ] ee @ ‘* Tullis”’ Belting is of a very high grade, cut exclusively from 
oo : a” ['\\ | eee that portion of the hide where the fibre is tightest and practi- 
: <ReWAG Z cally stretchless. 
= ap “4 [eae 
Gy)| I —¥ ur fetes @ Our whole aim is to sell you not more Leather Belting, but 
; } Sh tT the right Belting for your pertioular requirements—Write us ! 
-_ ? ? ; i Bas 
2 , i JOHN TULLIS & SON, LIMITED, 
Tallis BELTING SPECIALISTS, 
LEATHER BELTING ST. ANN’'S WORES - - - - GLASGOW. 
* Built up to a Standard ‘Telephone: BRIDGETON 1206-6-7-8 (Ppivate Branch Brohange). 
fet dows to » Price.” Telegrams; ~ TULIZE, GLASEOW.~ 
Tetum “COLUMBIA * ?) Tr 
for Main or Heavy ‘ x 
Driving. : 
Tous oneness TAN” 
Past Ronainn.” 
— — = _ = i} 














HEAD, WRIGHTSON « COMPANY LIMITED. 
CONSTRUCTIONAL ENGINEERS, IRONFOUNDERS, Er, Er. 


» TY — 
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THORNABY ON TEES & STOCKTON ON TEES. 
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HIGHLY EFFICIENT. 


SAFE IN 
OPERATION. 


DURABLE. 





* Ts 
27 23 24 
5000 






4750 


AMPERES 
fo 
N 


7 22 23 24 


6 27 28 29 


25 26 27 28 29 
CONSUMPTION AND PRODUCTION CURVES FOR 3000 AMPERE NORMAL CAPACITY 


L THE INTERNATIONAL ELECTROLYTIC PLANT CO., Ltd., New Crane Street, CHESTER. 


KNOWLES « I.0.C. “OXYGEN HYDROGEN GENERATORS 


Enmdimeer,.” Sept. 29th, 1922. 


CU. FT. OF HYDROGEN PER K.W.H. 
2 64 66 68 


70 72 74 76 78 


AMPERES. 


| 


| | 
31 32 33 34 35 36 37 38 39 


CU. FT. OF OXYGEN PER K.W.H 
KNOWLES 















OXYGEN 998% 
HYDROGEN 99°5% 
GUARANTEED 


PURITY, 


DIRECT FROM 


THE CELLS. 


CELL. 












































BUTTERS BROS. & & CO. PERCY CRANE WORKS, GLASGOW 


















WEIGHBRIDGES 


FOR 


ROAD & RAIL 
TRAFFIC. 





ANY LENGTH 
& CAPACITY. 


F" 7» 
aati A 









* aes os 


a eee Tee. 
Bs Pm, %: Be 














MAKERS 


ALL TYPES 


OF 


WEIGHING . 
APPARATUS. 





“as 
Rei. 


ASHWORTH, SON ®& Co. Ltd. T geaie € iron Works, DEWSBURY, England. 


Landen Oiice: &, QUEEH VIGTORIA STREBT. BO. 
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SUPERHEATERS 


THE “JOHN THOMPSON ” STANDARD SUPERHEATER 


Saves 10 per cent. to 20 per cent. of your Coal Bill. 


Best Wrought Steel Throughout. Solid Drawn Mild Steel Square Headers. Tubes Expanded and Bell-Mouthed into Headers. 
The Design of Superheating Tube is on the Multiflow Principle. Special Plugs Provided to Seal Mandrel Holes. 


This Design of Superheater is ones adapted to: Lancashire, Water-tube, Dryback, Cornish, Vertical and Multitubular 
oilers, and also independently- fired Superheaters. 


CONSTRUCTED TO LAST. 
JOHN THOMPSON (WOLVERHAMPTON) LTD. 























WOLVERHAMPTON, ENG. 















; yy pg D wry ter Tee THOMAS SMITH & Sons (RODLEY) L? 


“6B fr. — TEST LOAD SS Tons NEAR LEEDS. 
















TURBINES. 








DANIEL 
ADAMSON & CO. LT?. 
DUKINFIELD. 











nn A) h wi \ il | I il | | i a ; 


HI A 
A hin TANKS | | 
yton| FOR OIL WATER 8c. {fill} 
WA % STRUCTURAL Illi] 
. oli N STEEL WORK 
OF EVERY i el 


i Aa DESCRIPTION 
| 


. S Gasholders & Hh 
| ’ Gasworks Plant | \ iat 


ny ot Lécos” Boilers 4c. | 
WM ececramaae WELDED &-RIVETTED STEEL MAINS LJ 





nH 
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HUDSWELL, CLARKE & CO, 


RAILWAY FOUNDRY, LEEDS. ; « 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 
Docks, Contractors, Steelworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 














Prices, suantntn. nt and full specifications on application 
Teena Lon, Lae — a 
GIBBON S BROS. L@ DU DLEY. 
Telegrame—" GIBBONS, LOWER @ORNAL.” CONTRACTORS TO ADMIRALTY AND WAR OFFI 





PATENTEES anv BUILDERS 
Or 


REGENERATIVE MUFFLES & FURNACES 


ALL ENGINEERING WORK. 

















‘Frrebox and 
Special Plates. 
Bas 


Sot Welding 
Hanging Plates fer Furnace and other purposes. 














Makers of 






BRITISH 


TIME RECORDERS 
all types. 
WATCHMAN’S WATCHES. 








































THE 


PATENT 


orate GRUSHER ‘PULYVERLZR 


Unequalled for reducing Hard Materials such as Shingle, Gravel, Flint, Silica, Magnesite, Barytes, also Limestone, Chalk, Freestone for Building Sand, etc. etc. 
TRE PATENT LIGHTNING CRUSHER CO., Ltd., 14nu, Rosebery Avendte, Lendom EL.C. Telephone: 4666 City 
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DROP FORGINGS 


AND STAMPINGS 


AND TO ASK OUR ADVICE ON DESIGN OF} = 07 5RAss 


PRESSINGS 





























ANY SPECIFICATION | PATTERN OR QUALITY OF STEEL 


phones THE ERITEND ee on C” LTD. 
3640. (B HAM) LIVERPOOL ST. BESCOT WORKS 


n URY 1; BIRMINGHAM AND WEDNESBURY. 


WELDED STEEL Jy il | 











| WELDED STEEL | 
FITTINGS (ee*™) 


| 
| | 

TEES, BENDS, REDUCERS, SET PIPES, HEADERS. | 
STANDARD & SPECIAL PIPEWORK OF ALL KINDS. , 


i if 
i 
iii  ithaanal HI! 


BAYLISS, JONES & BAYLISS, LTD. 


MANUFACTURERS OF 


IRON FENCING, GATES, &c. BOLTS & NUTS. 
) id RAILWAY AND TRAMWAY FASTENINGS. 











STEEL COILS 


FOR ALL PURPOSES. 


eeeEECEeeEee rt eee 


MILLWALL 


ENGINEERING CO. LTD; 


ANTON STREET. - NDON, 


COREE EERE EERE EEE OOOH EERE EERE EEE TEESE EEE EE EEE TEESE EEE SESE EEE EE EEEEE EEE EE EE EES 

















: oe —— 

















TELEGRAPH IRONWORK, &c. &c. 





ILLUSTRATED CATALOGUE FREE WO LV E R fa A M PTO N. PRICES ON APPLICATION. 


London Offices - - 139 and 141, CANNON STREET, E.C. 


HIGH GRADE WIRE ROPES 


for Engineering. 
moderate ded. Co ING BURY COURT, ae 7 
GLOBE WORKS, LIVERPOOL. = 


0 IL MILLS, =i ftw, ERACHON 
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BEYER, PEACOCK & CO., LTD. 
Wate Teenie AddL00, ORTON Gorton Foundry, iaiaet teen ini 
—i | (f MANCHESTER. vanaTaegbms Me Vite 208 
GRINDING MACHINES. STEEL CASTINGS. 

Also Portable Repair Shop and Running Shed Tools. For Lecomotive and General Engineering. 




















VONO. cence VICES. 





The Design and Material used give 
these Vices the necessary stability 
to withstand constant hard work. 


A Special Feature is the Large ~~ 
Working Surface, which insures 
an Efficient and Long Life. 





WRITE FOR PRICES 












wa varw~ THE VONO COY., costes Sin?sturrs “22282° 








o_o 























WALWORTH-MUNZING, Lid. Ov tam aeaietey eraser cliscow. 


SOLE AGENT FOR 
HART MANUFACTURING CO. CLEVELAND. 


TWO FIRST-CLASS SPECIALTIES. 


Hart's Duplex Diestocks. 


Quick adjustment and positive lock for dies 
Made in 28 Ranges for Pipe or Bolts. 


Hart's Buckeye Diestocks. 
Easiest Cutting Dies. No pressure required. — 
Automatic release of Dies. . 
Made in 8 Ranges from }in. to 6in. pipe. —— 


Full particulars and illustrated lists on spplication. 
































en 











SSR tire PRN ee: 


TELEPHONE : TELEGRAMS : 
ee “ Bullivants (Fen), London.” 
(3 lines), 


CO. LIMITE D 


STEEL WIRE ROPES 


For CRANES, DERRICKS, HAULAGE, SUSPENSION-BRIDGES, CABLE-TRAMWAYS, and 


ALL ENGINEERING PURPOSES. 


BLOCKS, PULLEYS, CRAB-WINCHES, &c. &c, 
Registered Offices: 72, MARK LANE, LONDON, E.C.3. 
Works: MILLWALL, LONDON, E. 14. 
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CLYDE CRANES 











tap ; Travellers FOR Transporters. 

a . n ndli 

steel Works Chargers. STEEL WORKS HARBOURS ““Bints 
for open hearth SHIPYARDS DOCKS Jib Cranes. 


and reheating : 
furnaces. AND GENERAL PURPOSES. ee ee aares 


Soaking Pit Cranes. 


Ladie Cranes and al CLYDE CRANE & ENGINEERING Co., Lto., 
Aen MOSSEND, near GLASGOW. 

























’ SPECIALITY. 
(—) POWER TRANSMISSION 


IMlustrated Priced Catalogue post free on application. 


SMITH & GRACE, ttp., ane 


WORKS. . 19 ’ 
THRAPSTON. | "MS: © Tense 
LONDON: 35, Queen Victoria Street, E.C. 



































“MENNO” LUBRICATORS extrude grease by SCIENTIFIC NATURAL LAW 


Body full of Grease. Top full of Air. 
Put together, air is imprisoned, all leakage sealed by the Grease. 








As the Top goes into the Body loose Disc rises in Top and compresses the Air, which 
SHIPPING gradually expands and gently feeds the Grease, when the Journal is in motion only. 
ta The “MENNO” is the best Lubricator to prolong the life of any Bearing, and feeds 


EXHIBITION ; 
OLYMPIA upside-down or at any angle. Nothing to get out of order, compression can be regulated at will 





Unaffected by centrifugal force. 


THE “MENNO” COMPRESSED AIR GREASECUP CO,., LTD., 


Leeds Place, Tollington Park, London, N.4: 

















———_—_—--- __ 


— — SS — 


mm HOWDEN BURDON rates 


» OIL GAS sysrens. 


FOR STEELWORKS, SHIPYARDS, FACTORIES, ETC., 
: BILLET HEATING, FORGING, STAMPING, WELDING, 

BOLT AND RIVET MAKING, PIPE BERDING, 

LONG BAR AND PLATE HEATING. 


NO FURNACE TOO LARGE. 
NO BILLET OR INGOT TOO HEAVY 
ENTIRELY SMOKELESS IN OPERATION. 


BURDONS (K) Limited, | “rr. * 


Caldervale Works, 1s BONDE ace 


BELLSHILL, nr. GLASGOW | GLASGOW, 





















LARGE PLATE HEATING FURNACE FOR GHIPYARDG BOILER WORKS, Etc. 
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HAYWARD=TYELER © Co. Ltd. 


DUPLEX 


PLU NGER 
DEEP WELL 
TURBO 
HAND 
OIL “CARGO 
PIPE LINE 
REFINERY 


LIQUID FUEL 
BILGE 


Illustration shows STANDARD VERTICAL BALLAST PUMP. 


Telegrams: 
99, QUEEN VICTORIA STREET, 


LONDON, E.C. 4. 


works: LUTON, Bebs. 


Telephone : 
CITY 9626. 


‘TYLEROX CENT LONDON.” 





































| 





IRON AND STEEL WORKS PLANT. 


METAL MIXERS, BLOWING ENGINES, ETC. 





ROLLING MILL ENGINES UP TO 265,000 ELP. 
MANUFACTURED AT THE MIDDLESBROUGH works oF 


RICHARDSONS, WESTGARTH & Co., Ltd., 


HARTLEPOOL, MIDDLESBROUGH, AND SUNDERLAND. 








































FLEXIBLE ann SPECIALLY FLEXIBLE 
WIRE ROPES FOR ALL PURPOSES. 













HELD FOR IMMEDIATE DELIVERY. 





LARGE STOCKS 











We invite (nquiries on all questions concerning WIRE 
ROPES, and are prepared to place our expert know- 
ledge and advice at the disposal of users. 
















ALLAN, WHYTE & Co., Ltd. 


CLYDE PATENT WIRE ROPE WORKS, 
















Tolegrace: & Cables 
“ROPERY, RUTHERGLEN ~ 


Leadon Office - 1, EAST INDIA AVENUE, EC.5. 


TELEORAMS; ALWHYTROP, STOCK, LONDON 
TELEPHONE: 8809 CITY. 





















CONTRACTORS TO ADMIRALTY, WAR OFFICE, COLONIAL ond FOREIGN GOVERNMENTS. 
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‘=n “* The Lancaster” ““=2~- 


(2. T.M.) 


METALLIC 


For PISTON RODS ano VALVE SPINDLES. 


Are You Certain of the 
Most Economical Type 
of Pump to Use On That 
ew Job? 
Have you fifty years of experience to aid you in 
laying out that new pumping equipment you need ? 
American engineers have A background of nearly 
neta for Power [lant tee end thar suceeciee || FOR ALL PRESSURES, SPEEDS, AND SUPERHEATS. 
will be without bias, for the Descriptive Circular Pest Free on Application. 


American Well Works manu- FIRST ORDERS ALWAYS “ON APPROVAL” 


factures centrifugal pumps, deep 
well turbines and plunger pumps 





LANCASTER & TONGE, LTD., 


Sole Makers of “ The Lancaster" Steam Traps, Pistons, Limit Piston Rings, 


"THE Passo WELL WORKS PENDLETON. MANCHESTER, 


General Office and Works : Aurora, Ill., U.S.A. Chicago Office: First National Bank Building. 
Export Office: 9%, Liberty Street, New York, U.S.A. 











JACKS CRANES) ena 


Overhead Hand Travelling Cranes ° . 
Loco. Steam Cranes. Bridge Builders and 


Electric Wharf Cranes with Level Luffing Gear. Constructional Engineers. 


STEEL WO R KS SPECIALISTS IN DEEP FOUNDATION WORK. 


Patent Plate Handling Cranes. 
Open Hearth Charging Machines. 
Ingot Charging and Drawing Cranes. 
Ladle Cranes. 
Ingot Pushers. 
Roller Racks and Transfer Tables. 
Auxiliary Machinery of all kinds. 


ALEXANDER JACK & CO., LIMITED, 


WHITEGATES ENGINEERING WORKS, - . 
MOTHERWELL. HEAD OFFICE a WORKS — DARLINGTON. 


London Office: ti, Carteret St., Queen Anne's Gate, 
London, S.W. 1. Phone: No. 160 Motherwell. . 
Newcastle Office: Midland 4c nerke Tele: “Cranes, Motherwell.” = No. 274 DARLINGTON. 


Westgate Road. ; : Ne. 427 CENTRAL. 
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ISLES Lo. 


STANNINGLEY, 
LEEDS. 


ELECTRIC, STEAM orn HAND 


CRANES 


of all TYPES and SIZES. 


HEAD OFFICE: ‘Phone: 45 STANNINGLEY. 
Telegrams: “ISLES, STANNINGLEY.”’ 


LONDON OFFICE: 91/93, Windsor House, Victoria St., 
London, $.W. 1. 


"Phone; 4149 VIC. ‘Grams: “ DREDGEABLE.” 


CARDIFF OFFICE: 50, Charlies Street. 


‘Phone; 2808. ‘Grams: “INNOGENCE.” 


MANCHESTER OFFICE: 9, Albert Square. 


"Phone: S252 CITY. "Grams: “ KELVIN.” 





ROOFS, BRIDGES, TANKS. 


eo 











CLYDE STRUCTURAL IRON Co. Lo. 


CLYDESIDE IRON WORKS, 


ELECTRO-METALS 30 cwt. Steel Melting and Refining Furnace. dabld ) 
BOVING ENGINEERING WORKS, Ld. ||f ©o"<*"#°.2-+s00" pany 


Head Office: 4, Broad Street Place, E.€: "Phone: London Wali 2477. 
MANCHESTER: RB. Millett, 38, Cross Street. Tel. No. 7772 City. London Agents : 


NEWOASTUE-ON-TYNE: 9: 15 ‘St. Nicholas Buildings. ‘Tel. Nev'2749 Central GILLESPIE & CO, Ltd., Leadenhall Buildings, 


Pray sd. 1 5. dapards, Palio Popalo Romane, % Via te Maeeil, Rome: prannte. 1, Leadenhall Street, London, E.C. 3. 
SPAIN :— ic Suppl a 
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Telog: seme Telopbew: — 

BRAKE” Manchestes. Me. G13 CENTRAL, Manchestes. 

' EROLUDING,” Vie. Leadon. Hea. 9770—S7TT VICTORLA, Leaden. 
CABLE ADDRESS; “BRAKE” MANONESTER. OODES: 420. 


GRESHAM’S PATENT 


INJECTORS 


Hot Water Injectors for dealing with water up to 140 
deg. with 180 lb. pressure. 


Largest and Oldest Makers of Injectors in the Kingdom. 
Every Class of Injector Made. 


GRESHAM & GRAVEN LTD., 


HEAD OFFICE AND WORKS: 


ORDSALL LANE, SALFORD, MANCHESTER. 


London Office: 
40, WOOD STREET, WESTMINSTEF, %.W.1. 


GLASGOW OFFICE: WM. LESTER & SONS, 11, WEST REGENT STREET. 
NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL. M. BIGG MAREET. 
BELFAST OFFICE: R. PATTERSON & SONS. U @ 15, BRIDGE STREET 














OVERSEAS AGENTS: 


PRANCE, BELGIUM, SPAIN AND PORTUGAL: 
Walter Strapp, 14 Rue de Madrid, Paris. 
HOLLAND: Th. B. M. De Grije, Mi, Rijewijkschewes, The Hague. 
ITALY: Glovamnl Cheeshetti, Piazza Sicilia, 1, Milan. 
AUSTRALIA: Adams & Co. @i-Gm, Collins Street, Melbourne. 


INDIA: Heatly & Gresham Ltd; 94, Hornby Road, Bombay. Madras: 6, Fopham's Broadway, 
De. & Waterloo Street, Caleutta. Lahore: & Egerton Read. 





3 Advantageously used to Press and Produce fe 

) Armature Motor Wheels. i) 

@ Plates and & 

& Segments Madieters fel 

(9) Aeroplane Wings. cs] 

Parte. Panels, etc. [o} 

[9] Barrels. NUTS and [9] 

19} Bullets. A... I 

| hemo Brake, car. 

COINAGE. lege end |e 

i) Cycle Chains ; Lavatory [e) 

“and Wheels. —_ Fittings, [6] 

Collapsible —ae Saucepans. {oj 

Tubes. Saws. {e] 

) Drums. Soap Boxes. (9) 

Dog Spikes. Telephones 9) 

- -~—~ Plate Tin Plate 
are. Ware. S 

(] GUNPOWDER Tubes, fe) 

Hollow-ware Typewriters. a 
Insulators. Umbrella - 
Lamps. Furniture. @ 

Locks. Vulcanite. ca] 

Medals. “goer and 4 

rays 

~~“ i Washers. cd 
Electrical). Window ca 

Milk Churns Frame, & 
and Pans. Ete. Fre. [4] 

ca) 

i) 

a 

c 

ca 

co) 

9) 

i) 

3) 

& 

@ 

i) 

i} 

& 

& 

a 














‘TAYLOR &@HALLEN pRESSES 





IN STOCK AND READY FOR IMMEDIATE DELIVERY. 
NOTCHING PRESS “713.” For Internal Notching of ARMATURE PLATES 
1 PRESS “7135” for notching up to 19in. Circle Maximum, 


1 PRESS “715” for notching up to 25in. Circle Maximamn 
1 PRESS “1148” for notching Segments, Stators and Rotors from Sft. up to 12ft. and 1éft. diameter. 
Full Particulars and Prices on Application. 
TD. ENGINEERS 


TAYLOR & CHALLEN, & MAKERS 


All Sizes of Presses for Sheet Metal Work and Seamless Metal Hellow-ware. 
Also Plants for Coining, Minting, Cartridge and Gunpowder Manufacture. 


DERWENT FOUNDRY, WORKS and SHOWROOMS, 
CONSTITUTION HILL, BIRMINGHAM. 
London Office: ST. STEPHEN'S HOUSE, Victoria Embankment, 5.W. 1. 


Telegrams: “Derwent Bham.” “ Taychal Parl London,” Telephone: B’ham Central 376. London Vict, 3613, 


ICO OOOO TOTO oO IO OO ooo opto oi) 
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Keynote 


F 


Efficiency 


SIMMA NCE’S 


PATENT 


S.A. W. 
CO, mbustion 
Recorder 





will materially assist in 
establishing a system of 
CONTROL in the 
BOILER-HOUSE & 
SAVE FUEL. 





SOLE LICENSEES :— 


ALEXANDER WRIGHT & Co. Ltd., 


«telegrams: 1, WESTMINSTER PALACE GARDENS, "Phens : 
‘ne toxpox: VICTORIA ST., WESTMINSTER, "4 
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@ A One Operation Job 


on a 


BLISS PRESS 








If it is a Press job consult us. We build 
presses for every stamping proposition. Here 
is one of our Trimming Presses trimming a 
six throw automobile cran in one oper- 
ation after forging. Write for details of our 
Drop-Forging Plant today. It will interest you. 


E. W. BLISS CO. 


21, POCQCK STREET, LONDON, S.E. 1. 


Telephone: Hop 4340. Telegrams : ‘‘ Blissdon London.”’ 
BIRMINGHAM SHGWROOM AND OFFICES: | 











Ocean House, Navigation Street. 
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YOUR FOUNDRY. 


HIGH COSTS, 


LOW OUTPUT, | -- WHY ? 


FEW ORDERS, 


PROPER EQUIPMENT, WITH SMALL EXPENDITURE, WILL 
MAKE AN IMMEDIATE CHANGE. 


WRITE TO:— THE LEADING FOUNDRY SPECIALISTS, 


J. W. JACKMAN & CO., LTD., 


Vulcan Works, Blackfriars Rd.. MANCHESTER. 





























EDGE 
RUNNER 
CRINDING 

MILLS 


OF ALL KINDS FOR ALL PURPOSES. 


—s. BROTHERS, Ltd., 

















GRAFTON & CO. 


CONTRACTORS TU HLM GOVERNMENT 
ATLAS WORKS, 


BEDFORD. 





a oe 
@RAFTOS, BEDFORD 





Illustrated Descriptive List free on application. 











MADE IN ONE PIECE OF 
HIGH GRADE 


CAST _IRON, 


'FOR 
STEAM, GAS, Oil AND PETROL 
ENGINES, 


PUMPS AND COMPRESSORS. 


WHEN IN CYLINDER GASTIGHT AND UNIFORM EXPANSION. 
Any Size or Width up to 25in. 


The CLEWS PETERSEN PISTON RING & ENGINEERING Co. Ld., 
Blackburn Road, West Hampstead, N.W. 6. 


Address: Olupet, Kilb,, London. Tel. : Hampstead 8091. 





















Telegraphic 











STOPS LEAKAGE OF HOT GASES TO SIDE FLUES AND COLD AIR FROM ABOVE. 
PREVENTS DAMAGE TO BRICKWORK BY BACKWARD CRUSH. 

Also made for dish-end boilers. Cheap and efficient. 
Patentees and Makers : J. and J. NEIL and CO., Temple Park Ironworks, Glasgow, W. 
























FOOL-PROOF LABOUR 
COSTS ARE VITAL. 


Mail us your enquiry, when an expert representative will 
prove the ‘posutbil ties of the Blick-Universal Time 
Recorder and Job Costing Clock, particularly in relation 
to Job Costing. 

The Blick-Universal offers 2 unique and infinitely wider 
service any other equipment—there is no other 
machine like it ai nothing near its price. 


Write to-day. 


“The Blick Universal.” 
It is at once the best and the cheapest. 


Blick Time Recorders, Ltd. 


(ROOM No. 36) 











174, Gray’s Inn Road, LONDON, WW.C. Be oi. standard 














JAMES GORDON & CO., LTD. 


WATER TURBINES & GOVERNORS 


Water-power Sites Visited and 
Reported Upon. 


LARGE 
HIGH SPEED 


TURBINE 
RUNNER 





109, WINDSOR HOUSE, 






















Tests under ordinary working conditions during the past year ACETYLENE 
have proved that the removal of paint from wood, stone 
or iron surfaces by means of a Dissolved Acetylene-air Klow- 
pipe can be easily, quickly and cheaply removed, at a reduction 
in gost below the ordinary Benzol or Paraffin Blow-lamp, 
in some cases of over 200%. We shall be pleased to send 
a demonstrator, free of charge, to substantiate this claim. 
It costs you nothing to enquire. Write to the Manager, 
Paint Burning Department, for full particulars, 


“len por ae 7 & D. 


Enables Acetylene 
to be used with 





atmospheric Air 
alone in Blowpipes 
on the Bunsen 
Principle. 
































KINGSWAY, LONDON, W.C. 2. 
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“HEYWOOD” 


DEPENDABLE 
CRANES 


Electrically Driven 


TRANSPORTERS 
BLOCKS 
TRAVERSERS 
LIFTS. 














INDICATING PRESSURE & VACUUM 


GAUGES 


Body is Cast Iron, well varnished, 
and fitted with brass cover. 

Dial is divided concentrically and 
reading from 0 to 100, 150, 200, 250 
and 300 Ibs. pressure; also for 
Vacuum (30in. mercury). 

For high quality and value these 
Gauges cannot be equalled, and are 
guaranteed to give satisfaction. 
Stocked in sizes 4in. and 6in. diameter. 


Write us for Prices. 





























Works: Yn J. W. & C. J. PHILLIPS Ltd, oad 
Reddish, near Stockport. CANNON, LONDON. 23, College Hill, Cannon Street, LONDON, E.C.4. 10122. 
KORTING BROS. 
(1917) LTD. 
27, SHAFTESBURY AVENUE, W.1. 


































WIRE WORK PERFORATED NAME PLATES 
“FOF EVERY METALS CHEMICALLY _ 
‘DESCRIPTION PLATES & SHEETS ENGRAVEO 

TO SPECIFICATION |} 
CAST BRASS 
SHAPE ; & 
Oe HOLES Paguecetcs 
PURPOSES. : TRON &c. 











5 Qyeensiand Road 3 


iGlqbe, e - Worksite 
yo ol loway. OADON, N.7.2 3 g ’ 
“Telegrams -“ PERFQRATION: LONDON. E ‘} Telephone :~NORTH 7¢€ ae 
















Multijet Ejector Condensers for 
High Vacua. 


Water Cooling Plants. 
Universal Injectors. 


Steamjet Elevators and Silent 
Water Heaters. 
Gasproducer Blowers and all 
Steamjet and Waterjet Apparatus. 
Gilled Pipes 
and Complete Heating Plants. 


Spray-Nozzles. 





Condenser, Awarded 
—— GOLD MEDAE.— 
At Frenco-British Exhibition, 1908. 














Ferodo Friction Linings 
for Heavy Haulage Gear. 


Linings for brakes of every descrip- 
tion—motor cars, cranes, winches, 
winding = hauling gear—in every 


pert of the werld bear the stamp 
ERODO FRICTION_LININGS. 


The popularity of Ferodo Linings 
is bs aw 8 due to their 
adaptability, their capability and 
their durability. Because of this 





they go from success to success. 


al i[z3(e)12)(e)] 


Illustration shows 12ft. drum of a 
1,700 H.P. Hauler. B.T.H. motor direct 
coupled through gearings by Power 
Piant Co., Ltd., to a gear by Robey, Ltd. 


FRICTION LININGS 
FERODO Ltd., CHAPEL-EN-LE-FRITH. 


Brakes; Strap, lined Ferodo Bonded Depots and A t London, Birmingham, 
Asbestos 10¢in. by fin P Slant 900 yards Leeds, Manchester, Bristol, Belfast, Coventry, 
long, to be extended to 2000 yards. Dip, Newcastle, Cardiff, Burslem, Glasgow, Carlisie, 
Sin, per yard. Brighton, Swansea, and Liverpool. eon 





Installed at Messrs Baidwine, Ltd., 
Colliery, Cribbw Fawr. 











COMPETITIVE 
PRICES 


Rochinis 
&Coltd 




















GLENIFFER PARAFFIN 
MARINE MOTORS. .27 20”. 


Sultabie fer all types 
@f moter craft, also 
fér stationary pur- 
poses such as electric 
generating sets 
pumping seta, de 








The IHustration shewe our 
latest desige 60 8.H.P. 
ert ne 


GLENIFFER MOTORS iene genome 


Telegrams “GLENGINE, GLASGOW.” GLASGOW 

















™ ECLIPSE TOOL Guy. 


LINWOOD, «ws» GLASGOW. 
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ON ADMIRALTY LISTS. 


John Kirkalay 


101, Lebdethall Stee Street, “LONDON, E.C.3. 
Works: Burnt Mill, near Harlow, Essex. 


Makers of 


Evaporating and Distilling Plants. 
pete qorating & Iee Making Machinery. 


Hea Feed Water Filters. 
Fresh Water Distillers. Evaporators. 
Main F Pum 


Sonbeeel Circulating and Air —. 
Auxiliary Surface Condensers, &e. & 














FORCED 
ELDRU M fupnacee ann 


MECHANICAL STOKERS. 
Nearly 19,000 fitted for deriving the greatest 
Fuel Effici jiency, and for burning coke- 
breeze and industrial refuse as sawdust, tan 
and tanpit refuse, and even unriddied 
domestic refuse. Lists 105 F. & &. 


IMPERLEY, MANCHESTER 
























lasue of May 4th. 


i STANLEY 

















WOOTTON BROS., Lto., 


COALVILLE, near LEICESTER. 
Telegrams: Wootton, Coalville 
Briekworks Plant. Sanitary Pipe Plan 


CLAY-WORKING PLANT. 


Colliery Plant. Genera) Millwrights. 


JOHN ROGERSON & CO., LTD., 


WOLSINGHAM, R.S.0., Co. DURHAM. 





‘| BUY FROM THE ORIGINAL MAKERS 





Hert GUST, Firma A.F. Savalders, 


SCHIEDAM, HOLLAND, 
SPECIALITIES— 
DREDGING PLANT, FLOATING CRANES 
AND COALING VESSELS. 
See ray page Adyt every taceed and fourth weet. 


HULL FORGE IRON & STEEL Co. Led, 
Manufsevarers of 
BAR IRON and STEEL 
in all sections and qualities 


EAST RIDING IRON WORKS, HULL. 
Lendon Office: 38, Victoria Street, &.W. 


A. BEEBEE, 


Bolts, Nuts, Studs, &c. 























WEDNESBURY. 








The Steam Cylinder Lubricater Co., Lid. 
Lower Broughton, Manchester. 
Sele Makers of 
ADAMS AND GRANDISON’S 


PATENT SIGHT FEED LUBRICATORS, 


alee STEAM KETTLES for Canteens, Ships, cic. 








GRAIN, CHILL & STEEL 


S _sivcig jaa0 tone 











TENMENT res WB. 


ARMSTRONGS & MAIN, Ltd., 


FORMERLY A. & J. MAIN LTD.) 


STEEL BUILDINGS. 


WORKSHOPS. 
ROOFING. 
TRUSSES. 
GIRDERS. 


FENCING 
IRON & WIRE. 


GATES. 
RAILING. 


LONDON : 
AUSTRALIA HOUSE, 
STRAND, W.C. 2. 


GLASGOW : 
CLYDESDALE IRONWORKS 
POSSILPARK. 


Also at Newcastle-on-Tyne, 
Manehester, Edinburgh, Dublin, 
Sombey, Calcutta, Cape Town 
eed Johanrneebur ¢ 




















TRADE MARK 


WELDLESS STEEL TUBES 


.. FOR.. 


WATER TUBE BOILERS, 
LOCOMOTIVE BOILERS 
MOTOR AXLES. 2a 
SUPERHEATERS, 
SHAFTING, BORING RODS, 


HYDRAULIC WORK, ETC. ETC. 


$$$ $< 





TRADE MARK. 


THE WELDLESS STEEL TUBE C* L™ 


Telegrams: —* WELDLESS, WEDNESFIELD.” WEDNESFIELD, NR. WoLVERHAMPTON. 


Telephone :—1301-1302 Wolverhampton. 























Tue SCOTTISH TUBE CO. 


Telephone—No, 5687 CHNTRAL (Six lines), LIMITED. Telegraphic Addrese—SCOTUBECO, GLASGOW. 
Codese—A1, ABC (4th and Sth Editions), Lieber’s, Western Union and Private. 


PIPE LINES 


And WROUGHT IRON and STEEL TUBES for ALL PURPOSES, 


Sole Licencees in Great Britain for the Manufacture of “Armco” Rust and Corrosion 
Resisting Iron Tubes. 


WRITE FOR DESORIPTIVE PAMPHLET. 
Head Office :_34, Robertson Street, GLASGOW. 
Branch Offices and bt a eee 3g Manchester, Leeds, a Newenstle-on-Tyne, Cardiff; Sydney (N.S.W.): 
Welinguee (i (N.Z.); Johannesburg, Cape Town and Durban (S.A. 
Works.—Glasgow, a be Rutherglen, Garnkir, Govan. 
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THE BALDWIN LOCOMOTIVE WORKS RECEIVE 
THE MOST IMPORTANT LOCOMOTIVE ORDER 


EVER PLACED BY A SINGLE RAILROAD COMPANY. 





————, 
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One of the new Baldwin Decapod Locomotives, Class I-1-S, built for the Pennsylvania Railroad System, United States of America. 
Cylinders, 303°° x 32”. Driving wheels, diameter, 62”. Weight, total engine, 371,800 ib. Tractive force, 87,000 |b. 


World interest has been shown in the recent order given te these Works by the Pennsylvania Railroad System for 475 Decapod 
Type Locomotives. The first of these powerful freight haulers, Engine No. 4300, was completed in 57 days. 


These locomotives represent in themselves the highest development of railroad motive power for heavy freight service. 


Baldwin Service is at the command ef any railroad in the world in need of new power, or duplicate and repair parts for 


any locomotives. 








THE BALDWIN LOCOMOTIVE WORKS, 


PHILADELPHIA, U.S.A. Cable Address : ‘“‘ Baldwin, Philadelphia.” 


REPRESENTATIVE IN ENGLAND: R. P. ©.) Sanderson, 34, Victoria Street, London, 8.W. 1. 











Caxton House, Westminster, S.W. 1. 
Telephone: Victoria 2900/1. Telegrams: “ Peters, Parl, Lendea.”’ 


CROWN 


COVERINGS 
reBoilers, Piping, 


96%, EFFICIENCY. 


SUTCLIFFE ™?S BRYGE 


Ltd, 
Atlas Works, HYDE Est. 1869. 


London, Cardiff, Derby, Glasgow, Newcastle, Sheffield, 








oP ee ae ae 


BCARDMOREE 
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MAKINE, LOCOMOTIVE. AUTOMOBILE , AERONAUTICAL 


PEGLER BROS. “=” 


BRIDGETON SMELTING WORKs, 






































H | L — Sole Makers : 
JOHN STIRK & SONS, L” 
T| RK VEL ry HALIFAX (Est. seal 


(REGISTERED TRADE MARKS) 


























VERTICAL Borinc AND TurNinc MiLLs 
(HILOMILLS AND VELOMILLS), 


From 42in. to 192in. 
72in. HILOMILL ILLUSTRATED. 


ALSO PLANERS (HivopLanes AND VELOPLANES). 


24in to 174in.-ANY LENGTH. 















Fordmeuk Street, BRIDGETON 
Regd. Offices : 54. Brown Street. GLASGOW 


MECHANS LIMITED, 
Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 

38, Visteria Strect, Westesinster, 5.W. 
See |Bectratod Aprestingnent mower me 6 


= SMALL TOOLS. 


OTRAIGHT SHANE 48 Models. 
400 Sizes 













Write for List 18. 
a Ge: A wh m od 
LOUDON BROTHERS, LTD. 


JOHNSTONE. 
Makers of Highest Class Machine Toels. 








See illustrated advertisemen im issue of June |. 














“ASQUITH” DRILLS for 
VALUE, OUTPUT 
& DURABILITY. 
Enquiries Esteemed. Good Deliveries. 
Wm. ASQUITH (1920),Li.a 
Highroad Wells, Halifax, England. 














advt. 





HORIZONTAL 
BORING 

MACHINES 

D. & J. TULLIS, Ltd., 


Machine Tool Makers, 
clL.YDEBAN HK. 


WRIGHT, ANDERSON & CO., Ltd., 
STRUCTURAL ENGINEERS, 


Gensenen Geass, GATESHEAD-ON-TYNE. 


ROOFS GHEDS, STEEL FRAMED BUILDINGS 
of every description. 





See [liuatrated Advt. on page 59, imue of June 15th. 


SUPERHEATERS "°C ouene 


T. SUGDEN, UTD. 
120, Fleet Street, London, B.C ¢ 
































See Adet.— “Engineer ’~-June 8. 
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SMOOTH-ON 


BEWARE _OF " ee - 
IRON CEMENTS 


Make permanent repairs of steam, water, or oil leaks on 
iron and steel castings, boilers, engines, tanks, etc. 

Every engineer and foundryman should 

have a copy of our new 144 page illus- 

trated instruction book. It is free. 


LARGE STOCKS ON HAND READY 
FOR IMMEDIATE DELIVERY 


LONDON, |. Puce £00, se 





















ole Represen' 
“WALTER P. NOTCUTT, LTD., 
8, White Street. Moorfields. LONDON, E.C. 














Per/%ect Power 
Transmission. 


A perfect eorex ounce of energy carried 
faithfully — to machine. Neo 

= —no vibration from 
feaibic ENDRY BELT. 















Bole 

JAMES HENDRY. he $e 
Laminated Leather *. 
aan a1Ascow 
























SIEBE, GORMAN & CO.’S 


_— APPARATUS. 


Sole Makers to the British Admiralty. 





SMOKE HELMETS, 


for poisonous air. 


MEDICAL OXYGEN APPARATUS 


Immediate Delivery. 








Telegrams: ““Siebe, Lamb, London.” “Phone No.: Hoo 3401 (2 lines). 





OXYGEN BREATHING APPARATUS 


and 
AIR COMPRESSORS & VACUUM PUMPS 


187, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 











FOR THE CUTTING & 
WELDING OF METALS. 
~ ee the 

= et pa 


OXYGEN 


Wy yon wt to hae ee ee oie = 
Tee eR TTLse obding to 
Tae BRITISH OLTORS 


————— 
A. COCKBURN & CO., 


THISTLE VALVE WORKS, 























GATESIDE ST., GLASGOW. 
SPRING SAFETY STEAM VALVES 
VALVES. FOR 
STOP VALV8S me. 

FOR 
DISTRIBUTION 
MARINE BOILERS. VALVE CHESTS. 





STEAM CRANES 


ELECTRIC CRANES 





















Telegrams: “COLES DEREY.” Telephone: 1265 DERBY. 


HENRY J. COLES, Ld., cud2"¥ucs, Derby. 


Stern Wheel Steamers, 
Ocean Cable Steamers, 
Gold Dredgers. 








Bucket and Sucuon wreagers 
of all sizes 






pep ee : 
“ LOBNITZ, 
RENFREW.” 





of Patent Rockbreaker 
for rock excavation under water without explosives ' 


SCIENTIF IC ROAD-MAKING 


IN REINFORCED CONCRETE 
ON THE 


WALKER-WESTON SYSTEM 


Is the most efficient and economical. 
Upwards 0: 500.000 SUPER YARDS of WALKER-WESTON REINFORCEMENT laid since 1917 


Principal users include The Port of London Authority; Manchester Corporation; Messrs. 
Harland and Wolff, Limited; Messrs. Watney, Combe, Reid and Co., Limited. 


Apply for brochure— 


The WALKER-WESTON COMPANY, Ltd., 
Empire House, 7, Wormwood Street, LONDON, F.C. 2. 


Telephone: Bank 5126. Telegraphic Address: ‘ Pyraminwal, Ave, London.” 


—_—_—— —-— 

















factories im all the » 
ABOUT 8,000,000 OUBIC FEET OF > OxYemet “DAILY. 


% The are the feremost manmfactures in 
i CuiangApputan Cay ospiane Car raves sot Ow Ooaene Waring Bo 





For Catal and fall partic apply to any of the Gompeng’s Works':— 
Lr a oy 
Lower Waleall Street, Wotverhampten lL, -~ = 














——— ~~ -_—— —~ 





DANIELS HIGH SPEED PUMPS 
With a 2 rere 


Complete Sete of Engines, Gas Piants, 
and Pumps. 


7. H & J. DANIELS, Limited, STROUD, Eng. 
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CAPEL 
ENGINES] 


FARM, POWER, PUMPINC. 


Thousands in use 
Write for Lists. 


14 LP. £36: 0:0 
24 H.P. £40 :0:0 
34 H.P. £48 :0 :0 
54 H.P. £58 :0:0 
74 H.P. £75 :0:0 
10 H.P. £91 :0:0 


AGENTS WANTED. 
 CAPEL & Co. 


Engine Works, 
DALSTON, LONDON. 


Combined Air Pumps & Jet tidliaseers 


BENWN’S PATENT 


Single or Double Acting. Rope, Belt or Motor Driven. 







PARAFFIN 
PETROL 














Mill Gearing 


in all its Branches. 
and Air Pumps 


Steam Engines 


Indicated and 


Bored out in 


their places. 





Reported upon. 


ss. STOTT & C°: 


| 


Laneside Foundry, HASLINGDEN. | 


@ BOVING & CO., Ltd. L$ 


Mosctetige i the dosign end sepetenation f modern water power plant. 
the plomeare for this clase of work. 


WATER TURBINES, PIPE LINES, 




















>: >. + meh foe 5 Th 
% = es 
HEAD OFFICE: 
(Dept. 4), ; 
536. KINGSWAY. LONDON. WW. C.2. 
















Geo. ADLAM & SONS, L™ 


FISHPONDS FOUNDRY, 
BRISTOL. 


“fg STEELCOMPANYorSCOTLANDJ 
a es 


= Sy 872 ~ nator 
23, ROvaL -EXCHANCE SQUARE, GLASCOW 


bf 


HALI app Nawrorn na | a= 


3,MINC NC. LANE LC 


Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge-buildi ing, 
Angles, ty A Tees, and all forms of Sectional Bars 


aired for constructive purposes. 
CASTINGS of all kinds and largest gon for Ship Stems 
Stern Posts, Anchors, Rudders, &. 


FORGINGS of every description. 
AXLES of highest ality, to meet requirements of Home ana 


Colonial 
TYRE 3 Locomotive C e and Wagon, to all requirements. 
SPECIAL STEEL of all kinds used for constructive purposes. 





3, RU JYAL EX . HAN rE *) 4 


















~\" 


7 aN 











Steam Cylinders | 


ASBESTos 


The Accent is always 
on the Middle syllable 
when it comes from 


Hobdell, Way & & Co. Ltd. 


“ACHILLES*” ENGINE PACKINGS 
“PHITZAL” ADAPTABLE PACKING 
“DURITE” CAF. JOINTING 


45, Church Street, Minories, London, E. 1. 




































i PTS A. & P. STEVEN, 
* 181,S'. JAMES'R®., 
GLASGOW. 


SLACKFRIARS, 


10, CHARLES STREET, 


Manchester Office: 
12, CHARLES STREET. 


Birmingham : 
HARRY ASTBURY, 


DAIMLER HOUSE, 
PARADIGE STREET. 






3.&.1. 









M1.M.E. 

















ANY DESCRIPTION. 























QUICK 












1lb. TO 10 TONS 
EACH. 


DELIVERY 
GUARANTEED. 



























ALSO 


BRASSFOUNDERS 


AND 


COPPERSMITHS. 

















SMITHS oe VALVES. 


ANY TYPE ANY PRESSURE ANY PURPOSE. 


SMITH BROS. a GO. civson Lro, NOTTINGHAM 





Telegrams: “HYSON.” Telephone 












1516. 
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Registered Trade Mark—* BUCYRUS.” 


BUCYRUS 20-B BULLS EYE 
UNIVERSAL SHOVEL, 


STEAM, ELECTRIC, PETROL or OIL DRIVEN, 


is the VERY LATEST MACHINE in the ; YARD CLASS. 


IT CAN BB MOUNTED ON CATERPILLAR TRACTION, ROAD WHEELS, OR 
RAILWAY WHEELS. 








condition that a contractor | 
will encounter where a | 
smal! machine is used. 

he organization behind 
it was established in 1880 
_and is the oldest existent jf 
manufacturer of excavat- 
ing machinery. 


This is the machine you [ 
have been looking for, a | 
Shovel built forthe Shovel- | 
man. | 
It is the result of long | 

and careful study of every | © _ 
} 








Experience counts. 
If you are interested please 


ite us for particulars of this | 
machine. 


BUCYRUS COMPANY 





Head Office, South Milwaukee, Wisconsin, U.S.A. 
London Office, Iddesleigh House, Caxton Street, S W. 1. 











DE BERGUE & CO., ‘LTD. “it 








Made in 


12 
SIZES 


up to 


10ft. 
WIDE. 


With foot- 
operated 
clutch stop 


automatic 
hold déwn., 





MODERN GUILLOTINE SHEARING MACHINES, 





————- -$§ —— 








" Pumps, Rodley.” 


Telegrams: Telephone No. 160 Stanningley . 


THE... 


Leeds Engineering 
Hydraulic Co., Ld. 


RODLEY, LEEDS. 






Makers of— 
= = Pumps, 
Cranes, 
Lifts & Hoists, 
Accumulator, 
Presses, 
lntensifiers, 


Ete. Etc. 


motion and 


June 29, 1993 
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4 EWART 
| CHAINBELT Colt? 
DERBY. ENGLAND 














| DRIVE CHAINS & 
| ELEVATOR BUCKETS 


THE ABOVE 
ARE MADE OF LEYS CELEBRATED 
“BLACKHEART MALLEABLE IRO? 
















VERNING DIRECT a 
MAJOR SIR GORDON LEY 
DIRECTORS 
N WOOD WH ATHERTON 
















of 


oe. 









Kelvin Engines 


With or without Radiator Cooling 
3 to 60 H.P. on Paraffin or Petrol- 


For AiR COMPRESSORS, DYNAMOS, 
PUMPS&, HOISTS, and all jobs requiring a 
power unit of absolute dependability 





Write fer Engine Catsiogue Ne 6. 


The Bergius Launch 
and Engine Co., Ltd., 
254, Debbies Lean, GLASGOW. 





eT LES 2? amemanas 
KELVIN 















DAVY BROS. L™ 


SHEFFIELD. 








BOILERMAKERS 


“ENGINEERS AND 
STEAM HAMMERS. 


ARCH FRAME, OVERHUNG FRAME AND 
RIGBY TYPE FOR ALL CLASSES OF 
SMITHWORK AND FORGING. 
SPECIAL HEAVY FORGING HAMMERS, 
AND COGGING HAMMERS FOR HIGH 
SPEED AND CARBON STEEL, 
WITH CAST STEEL STANDARDS AND 
ADJUSTABLE MULTIPLE VEE GUIDES 


STEE!. TILTING ; HAMMERS 


STEAM STAMPING HAMMERS 
FOR Oe Ww WORK. 


TYRE BECKING | HAMMERS. 
SHINGLING H NG HAMMERS. 


HIGH-SPEED FORGING PRESSES. 


ROLLING MILLS AND 


3 TONS FORGE HAMMER. STEEL WORKS MACHINERY, 








—$—$— 
——_ 








BRIDGES — ROOFS. 


ALEX? FINDLAY « C2: L™ 


Basiuveers. MOTHERWELL, _ Seotland. 


Head Office: MOTHERWEL. 
A BC COS Lesdun Office: 9, VICTORIA ST SW 





STAMPED § STEEL 

















FLOOR TROUGHING. Tolegres { pone, be 
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"~~ | Make Every Pound of 


Your Coal Count ~~ 











par eR OSC OTT It it) te eee reer errr eee err ree te errr ee eee) 


Thorough combustion 
of fuel is assured with 
Sirocco Mechanical 
Boiler Draught. And 
by getting the utmost of 
the heat units out of 
every pound of coal, 
“Sirocco” Equipment 
undoubtedly ensures the 
economical operation of 
the power plant. 





_ 
= 
—— 


MECHANICAL BOILER DRAUGHT 


Saves fuel, increases the steaming capacity 


of the boilers and abolishes black smoke. 


Meee eee ESS ee i 
























14 stmocoo uspuUcKD pravontr Fans, 45-08. DIA, INSTALLED 


AT BLACKBURN MEADOWS POWER STATION, SHEFFIELD. 











No matter how large or small the Boiler Plent, there is a 
Sirocco Equipment to suit it. Even a Single Factory Boiler 
can show improved efficiency with Mechanical Draught. 


















ee 


DAVIDSON & CO., LTD., 


Sirocco Engineering Works, 


BELFAST. 


LPUUESETTeeeee ry Terre er eee eee er eee eee eee ety tree eee ee eee eee ee ee Tees eee eee eee eee ee eee eee eee ee ee ee eee eee ee ee ee 

















































































s 
POWERS: 16 to 500 B.H.P. 
(One, Two or Four Cylinders) 
HESE Engines have been de 2 pooic. THE FUEL CONSUMPTION per = 
FUELS = 
veloped to a remarkably high Crude B.H.P. per hour at normal rated load s 
degree of mechunical and thermal Refined, and varies from ‘4 to ‘5Ib. With good average =| 
efficiency. They give continuous = Residual : fuel the total fuel consumption _ per = 
working, and do not require highly =: Petroleums, hour at half load is less than 60 per PL 
skilled attention. They are on full : Tar Oils. cent. of the normal load figure—a most 
load from cold in 60 seconds [Every : moe ie remarkable performance, unequalled by 7] 
: nac 1. . 
working part is easily accessible. Lae ont any other type of prime mover. 
CONVERTIBLE ENGINES. These Engines are readily convertible to 
use town’s gas, natural gas, or producer gas from refuse or other fuels. 
Full particulars and Catalogues on request. 
Openshaw, 
CROSSLEY BROTHERS, LTD., mancueEster. 
Telephone No. : LONDON OFFICE - 139-141, QUEEN VICTORIA STREET, E.C. 4. Telegrams: 
4200 City. Gasengine, Manchester. 
_ | MATAR ET TMT ATTA TatT TTT Pe | 
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OIL ENGINES 




























COLD - STARTING 


AIRLESS INJECTION 



















































BUDENBERO GAUGE CO., L™ 


(Late Schaffer & Budenberg, Ltd.), 
BROADHEATH, 
nr. Manchester. 
Branches :—LONDON and GLASGOW. 
MAKERS OF 


PRESSURE GAUGES, 
TACHOMETERS, COUNTERS, 
DIAL-THERMOMETERS, 
TEST-PUMPS, &c. 
































Self- for Pressure. 
Reeording Temperature 
Instrumente and Speed. 














EAST FERRY ROAD 
ENGINEERING WORKS CO. LTD., 
MILLWALL, LONDON, E., 
Hydraclic & General Engineers & lronfounders 
See cer @hustrated advert. in last and next week's issues. 
Tebngrems Hyudrostatie, London 








USE 
‘EMPIRE’ AUTOMATIC CONTROL 
GEAR. 
See Dicplag Advt., page 92, June 22, 
EEvectrric Contror Lamirep 
GLASGOW. 








THOMAS HUDSON, Ld., Coatbridge, 


Makers or 
HEAVY SOLID-WELDED STEEL ANGLE 
RINGS, up to Gin. x Gin. X Iin., for 
Condensers, Boilers, &a 


a Saloon Oeattettere.” Wo. & Onstertige. 


See the Mark ? 


mark which 
The famous diamond 














72-page catalogue pest FREE. 


JENKINS BROS., Lrp., 
(Dept. 2), 6, Gt. Queen Street, W.C. 











Repetition Tron 
CASTINGS 


WY/ALLWORK'S Foundry 

is a foundry you can use 
as your own—one you can 
depend upon to work with 
you and maintain deliveries 
on time, with a capacity for 
quantity. 


@ Wallworks have built up a 
big foundry business through 
years of experience, using 
up-to-date plant, coupled with 
a determination to produce 
castings of perfection of detail 
and finish. 


THE ENGINEDR 















66 years’ 
experience 


HE reputation of 

WALLWORK CASTINGS for 
high quality is world-wide. 
This is the result of 66 years’ 
honest Service and Value. 


@ To-day this reputation 
entails responsibility. | While 
others, due to depression in 
trade, might possibly be 
tempted to produce Castings 
of poorer finish and grade, 
Wallworks have a reputation 
to live up to—their high 
standard of quality must be 
maintained at all costs. 
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HENRY WALLWORK & CO., Ltd.. MANCHESTER. 

















GEAR WHEELS 


Machine Moulded. 


GEO. JONES, ETD., 
LIONEL STREET, BIRMINGHAM. 


MACFARLANE ENGINEERING C0. 


NETHERLEE ROAD, CATHCART. 


DYNAMOS & MOTORS. 


See advertisement in issues of June 22nd amd July 20%. 














Gryne Encincerine Go. Lo. 


WATER COOLERS. CONDENSING PLANTS. 
VACUUM PUMPS & COMPRESSORS. 
STEAM TRAPS, &e. 

Telephone : 4070 City. Telegrams: Modernize, Manchester 
94, MARKET STREET, MANCHESTER. 


OCKBURN 
CARDONALD 


.S whe World Renowned 
Steam e Specialists 


|: Sco Uhestwated Advt, io chevuste terse, 















STONE BREAKERS 


CONCRETE BREAKERS MIXERS, 
DISINTEGRATORS, _~ region 2EAKERS, MORTAR 
MILLS and ever 
ONE phone and GRIND! fe MAC HINERY 


i 
mASON BROS 


M ak 

















TYPES 
PRESSURES 






ALVES 


son Ald. 


Manufacturers of Plants necessitating the use 
of valves of any description from 14in. to 50in. 
Bore should address their enquiries to:— 


HAMILTON WOODS 


& CO., LIMITED, 
SALFORD, 
MANCHESTER. 
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eT PUNCHING 
& SHEARING 
MACHINES 


WITH 
ANGLE CUTTER 


LIMBER PUNCH 
NOTCHER 
CRANES. 








~ ARRANGED FOR 
ENGINE, BELT or DIRECT MOTOR DRIVE. 


nded Punching Machine, with Side Shear, Limber Punch and Cranes. Pe EE 


JOHN GAMERON LTD., ororieno re. monworks, . SALFORD. 


AUTOMATIC SELF. '. CLEANING EVAPORATOR 
P. & B. EYAPORATOR LTD. 


(Sole Licensees of La Société Générale D’Evaporation Procédés Prache 














Gee Miastrated Adves rti et et 


SAMUEL BUTLER & 00. Tt 


ARE MAKERS OF 


CRANES ainirposes 




















Steel Bridges and Roofs and Genes! Structural Engineers. 
(On the Lists of all the Principal British Railway Companies.) 





LOCO. STEAM SHUNTING CRANE, 


Made up to any Lifting Capacity. Grangefield Works, STANNINGLEY, nr. LEFDS. 


LIFTING, STANNINGLEY.” ‘elephone: 176, STANNINGLEY (Private Branch Exchange 











Be —— —— 














COMPRESSORS 


FOR ALL PRESSURES UP TO 2800 LBS. PER SQUARE INCH. 


VACUUM PUMPS 


FOR ALL PURPOSES. 
Hammer Drills with Automatic Rotary Action. 
MACHINERY FOR SHEET METAL WORKING. 
Prompt delivery of standard sizes. Write for catalogues and list of users 


Burckhardt Engineering Works, 
Works: Basle, Switserland. 26, Victoria Street, S.W. 1. 
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“ EMPIRE” 


FORCE-FEED 


LUBRICATORS 
A or DIESEL ano 
*otuerR ENGINES 


EMPIRE PATENT “DIRECT” LUBRICATOR. MADE IN ANY NUMBER OF FEEDS. 


Also makers of the ‘‘ Victor,” ** Trusty,” “ Feedwell,” 
**Surefeed,” and other Force-F: Lubricators. 


EMPIRE 
ENGINEERING CO. 


(MANCHESTER) LTD. 
EMPIRE WORKS,CLARENDON RD., 


Salford, MANCHESTER. Pearcy 


“ TWIN-PLUNGER” LUBRICATOR. 








Steam and Electric 


CRANES, EXCAYATORS, 
| WINDLASSES, WINCHES, CcCAr STAN s. | 


‘JOHN H. WILSON Waco,L7, ce eeboe ROAD, BIRKENUEAD 


Phosphor Bronze, Gunmetal & Brass Castings. 
HIGH-CLASS STEAM FITTINGS OAK-TANNED. SINGLE& 
Speciality—SHIPS' DECK FITTINGS eninaiel VELVETTE. DOUBLE. 
CHROME LAMINATED. 


JOHN M°ROBIE & SONS, °2.scc2" GLASCOW | “"'st<.°" | II} | GANATAN LINK. ROUND 


HELVETIA, I BANDING. 


THE GANDY BELT 
MANUFACTURING C9 L® 
S) NOLO) 13) ae 











ADAPTABILITY. 


(REGISTERED) Harcness Automatic Die Heads 


Dusout Dust Covers are made from cloths which are woven specially for this are adaptable to: 
purpose in one of the most up-to-date mills in Lancashire. They are light in _ Turret Lathes, Single Spindle 
weight, strong and absolutely dustproof, yet are sufficiently soft in texture| # : PA eee, Hand Screw Machines, Automatics, Multi 
as not to scratch varnished woodwork or any highly polished surface. iq Rasine Lathes, Spindle Automatics, 
WATERPROOF COVERS, Eyeletted and Roped, also supplied for Bolt Thread Drill resses, 
all purposes and in all sizes. _ ies t ~“« ers, baer Machines, 
: etc, c. 


Write for orices stating quantity and sizes required. 
No entra charge for adapting the Hartness Automatic Die 
Used the world over. “ By test, the best.” we YOUR aan. ‘ 


DUSOUT MFG CO., Jones & Lamson Machine Co., ’loxcon'tc.” 


’Phone: 4024 Central. 43 E, Blackfriars Street, MANCHESTER. 


ENGINEERING Co. L"™ 


Specialities: =e ae 
WATE R S e FTE IN F R Ss : : Send for meee eue- 
* ~ 2838 x ; N IRON 
Greasy Water Purifiers. = F O R € | N G S) OR STEEL 
a toler=ag) ro] ae ofl Lal ti alsie Mam iJ i-lelatialsie| 


FEED WATER HEATERS. a Os ee up to 12 tons. 


eg 


Types: Berryman ana Straight lube = se: ie STRUCTU RAL WORK. 
HEATER DETARTARISERS. Ae Rivetted Pipes and Tanks 
Oe  decaralese x COLLIERY PLANT. 
‘se Headgears, Cages, Keps 
CALORIFIERS ror att purposes ae 1-1-7 wae) -1o9 mele) 114-020) -75 


d Filters, &c. 
San I r ; | BY-se-loral ing Hooks 


TIPTONJ__Ist4FFs 
sve BISHOPSGATE, LONDON 
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NOUVEAU ALN VLA TALL SR aes 
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(AMELH (REGISTEREO "RACE MARK) 


BELTING 
fe ihe 





Mone! metal 











(brlds Strongest Delt 











Soi from being the World's 
Strongest Belt — it is also the most 
Reliable and Efficient. 


“CAMEL HAIR” BELTING 


has stood the test of time the world over 
—its users are Engineers who know what Belting 
should do 


The more severe or difficult the drive the greater the 
need for this exceptional Belting 


It is made to meet the most severe demands of Power 
Transmission—and does meet them, abundantly and 
economically. 


Over 100,000,000 feet have + Ne supplied to World-wide 
users, without one failure ! ! 
: Write for “ Camel” Booklet : 
: Wo. 45, it contains many : 
: useful hints on Belt : 
: Dring. : 








COCR CCR CETTE THERE RHR E EERE RE OEE REET TREES 


Sole Makers :— 


PENDLETON, MANCHESTER. 


LONDON— 50-51, LIME STREET, E.C. 3. 


WALLA 





For all Fittings 
subjected to 
Superheated Steam 
Superior to steels and bronzes in 
retaining strength at high tempera- 
tures. Monel Metal Valves and 
Seats fitted four years ago and 


subjected to 750 F. superheated 
steam are still in good condition. 


Booklet, with full particulars of 
Properties, Uses, etc., on request, to : 


MONEL DEPT., 


G. & J. WEIR, Lr. 


CATHCART, GLASGOW. 








a ar TTT 


















NAIA A RMA RT RN 









F. REDDAWAY ‘2. 





ELECTRIC LOCOMOTIVES 





14-TON ELECIRIC LOCOMOTIVE, BATTERY TYPE, 
RECENTLY COMPLETED AT OUR WORKS. 


BATTERY, TROLLEY 
OR 
THIRD RAIL TYPE. 


Write for our lilustrated Booklet— 
“ELECTRIC LOCOMOTIVES.” 


THE SANDERSON BIBBY CO. LTD., 


36-88, KINGSWAY, LONDON, W.C. 2. 
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BROUGHTON COPPER CO. LD. 


COPPER 


COPRERSBE 


TC == 
RUE b sedate Sy = sa 
iz; Z 


pest EE A 


MANU 
DD. HYDRA EL 


[> mh 7 


L ) 


SMELTERS. COPPER & BRAS 
FLUID ~ CRE SOOR 


+S sat: 





OE —— 





On the list of the Admiralty, Air Ministry, War Office, 


DELTA METAL CO., 


DELTA WORKS, EAST GREENWICH, poms nate S.E. 10. 
(And Delta Works, Dartmouth drag yore way 
| legge Pet Office. 


Agents for the Colonies, fale 9 F wes Fy Boor 


»- “DELTA” BRAND = 


$ 


MUSGRAVE Bo CROWN POINT FOUNDRY, LEEDS. 


FOR SHIPBUILDERS, 


“Togo Biot, Forgings Stamping. 


BOILERMAKERS, 
STEEL WORKS, BRIDGE BUILDERS, 
CARRIAGE RAILWAY & WAGON WORKS, etc. 


HIGH-CLASS | ENGINEERING ALLOYS: 


Acid- and other Corrosion-resisting 
ve "Rods, Showin, "Wie, Tebos, 
White Antifriction Metals, Metal, &c. 


Brass, Babbitt 
etepquacse aap ubbptaemrtempenamd Bret, Harel Book aes a an Os 


Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND WARGEST MANUFACTURERS OF 


EXTRUDED METALS: 


BRASS, BRO: 


YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, &c. 
Makers of 
All Description of 


HYDRAULIC MACHINERY 





Easton & Anderson 


Pumping wie 
Machinery 


for Sewage and Water Works. 
11, Tothill Street, LONDON, S.W. 


Werks, READING, 
Specity— 

JOHN GIBBS & SONS’ 

Blower & Exhaust 

FANS sc5z822" 


SEND FOR OATALOGUE 


724, Duke Street, 


For large advt. see June 22 


INGERS SAVED ty 
ZI 


IDEAL- 
LEEDS.) 





Saw GUARDS 


IRCULAR PLANE - 
CuTTerR BLo 


M.GieverR « Co 


GOODALL CLAYTON ( 
LEEDS 
PLANTS, BUNKERS &¢ 





KLINGER 


REFLEX FoR WATER, 


| SPIRIT 
GAUGES 2. ait Liquids. 
TYPES FOR EVERY PURPOSE, 
LOCOMOTIVE or STATIONARY BOILERS, 
STEAMSHIPS, TRACTORS, CRANES, etc. 


SUITABLE FOR EVERY PRESSURE. 


SELF-ALIGNING MODEL. 


No Stuffing Boxes. _. Cocks will not leak or jam. 
Easily detached Flexible Joints. 
Send for Illasttated Leaflet of particulars and prices. 


KLINGER PATENTS 


120, SOUTHWARK STREET, LONDON, S.E. 1. 
Telephone: Hop 1384. Telegrams: Klingpats, Boroh, London. 


0@ 


0@ 


wy 
EL 











path 


SEX“ SSR" SAB" S°SSVraseas a 
i 


ti ‘pievioual 


replaced. 


interchangeable. 


Joints outside 


of gases. 


HEADERS & TUBES 


| 


| = 








20, Kingsway, 
LONDON, W.C. 2. 





ai 


asia 





Sections 





Ferguson Superheaters, 


SOLID DRAWN STEEL. 





,| Sections easily 


1 
1 














Western Union, Mareon! International, 
CONDENSER 
TUBES. 


Sole Makers “ BEMAL” Brass Condenser Tubes. 








W.C. 2. 























Ounae { "4 BO~ Cth nad Sth Biitions), Lieber, Suote 


now in hand. 
LONDON, 


20, KINGSWAY, 





WATER-TUBE BOILERS. 
by efficient circulation and large mud drums. 
HIGHEST POSSIBLE EFFICIENCY. 
| Contracts for Boilers of 75,000 Ibs. evaporation 


SOME RECENT PUBLIC SUPPLY CONTRACTS 


Stepney Corporation. 
Charing Cross Supply Co., 





TUBE RENEWALS & SCALE ELIMINATED 





' S PEARIN G)-airmearers 


ruBES 


Im AZLE GESGBES-FOR ALE PURBRPOSG E S&S, 


Stock. 





AERIAL ROPEWAYS ON ALL SYSTEMS 





—* 
—, 
7 2+ 
. 2-3 
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THE ——— WORKS. LTD. 
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SPEARING BOILER C° L™ 


ROPEWAYS LIMITED 


ELDON STREET HOUSE, LONDON, E.C. 2. 


inger Patents 
Telephone: 
Central 12780. 
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COPPER 
BRASS 
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FULLER, HORSEY|” 


SONS awn CASSELL. 


ESTABLISHED IN BILLITER SQUARE mm 1s. | 


ll, BILLITER SQUARE, KG. 3 
MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 

or 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &o 


FIRE LOSS ASSESSORS. 


NOTER.—A STAFF OF SPECIALISTS attends 

te the requirements of Manufacturers seeking 

New Works or Work Sites and a 

REGISTER OF VACANT FACTORIES | » 
will be forwarded free on application. 





IMPORTANT SALE O 
By Order of the 
the completion of the 
Sets oe. My ~ F -: 

first-class working order, nares oot 
— witneens wn Aa work, and the vendors i 
y A. 8 i, tlie or railway 


Filer, Horsey, So Sons and Cassell 
bi A SELL Lee A we * me COMMERCIAL 
LANE, ., on TUESDAY, 

sao FuLy. ry or) 230 nade RTE 


CON TRACTORS’ PLANT, 


lying at Neon bite cAlpine and wat Depots at 


including t and ipeten’s oe | tower 

navvies with i-yard buckets. standard and ft. 
* BUCYRUS DRAG LINE NAVVY. 

FOUR CO Rs’ Hudswell. 


ing, Wards w 12in. me one 


four-wheel 101. 
VLFEY e/10- tom We BALLAST Wa Wa gous. 7 
200 TONS STE (75 Wikbe exon 


A PORTABLE StEAM 
pair yd wire 


Ato Sal EP. ravens te ENGINE, by" y Marshal chester 
BOILER 
on ek, ty aqband Saw a ee 
ont fee iy New €TON ROAD LLER, by Aveling 
hal of Mesure FULLER HORSEY amd,CO-, Mech 
| =a and Valuers, 11. Billter. ~ 





Re Day and Martin, Ltd.—By Order of Messrs. CARR, 
and — who are transferring the of 
the Day and Martin products ¥ 4 their works at 
Nouthgute.— Messrs. 


Fuller, Horsey, Sons & Cassell 


will offer for SALE by A ih Lots. on 
ihe Premises. TFORD. 


8- 
on TUESDAY, JULY 10th, at Ele — pre- 
aun the whole of the works equipment of 


PLANT & MACHINERY, 


receiver, 2 rotary pumps, filling’ tables — conveyors, 

tanks (various), Cochran vertical steam 

boilers. 2 other ditto Worthington = other pumps, 

=, box plant. comprising 1¢ —. ts 19 and 20 

imciinable 1 y-Bureh, 2 

jie. and 4 ‘ga presses : ; > tread le guillotine. 
an 


>; serew-cutting and ie lathes, “aritiing 
hack saw, tool grinder, engineers’ and 











cross-cut and saw” sharpener, board Py 
with Harrild 42in. power guillotine, hand gui q 
scoring, slotti and stitch! i Gardner 
dressing and ine bi di tor, 30 
200-volt two-phase A.C. 20 H.P., 


motors 
ehafting. pulleys, and belting. vote “arnicare, safes. 
typewri and 





ters, equip 
numerous other effi 
Catalogues (when ready) may be had of Messrs. 
FULLER, HORSEY and CO., sigshgnsont Auctioneers 
and Valuers, 11, Bilfiter-square, E.C, 2868 . J 





BUSINESSES and PREMISES 
(For Sale, ete.) 





| mes nix BUSINESS. Marine and General. 
— LE at very ol 


ne SA Lowestoft ; 4 
a. rd ; £2000.—Appiy. 
STANLEY W WALL R, Chartered tant, Surrey- 
etreet, Lowestoft. Telephone 215. 658 L 





~ MERCHANTS’ BUSINESS FOR DIS- 
‘OSAL on exceptional terms for prompt sale ; 





eae ee 


2 PRUE Mer A 


“ No. 2s UNIVERSAL 

vertical milling attach- 

by Yom. 1 18 be hen speeds, — 
pair of 









ment, table 
gear-box feed, 


¥ and coun re A 
GEO. COHEN SONS and CO. 600, Commercial-road, 
London, E. 14, 


NEW AND’ SECOND HAND 
MACHINE TOOLS 


OF EVERY DESCRIPTION. 








t BOILER, 





Large Stocks constantly held in our Manches'er 
Warehouse. 
MARTIN BROS. LTD., 
ONw: by 8ft. Tin:. 
EE. sift. by ft... for 
sf a tank. t offers ? 
PENNEY and PORTER (Bnginests), Ltd., Lincoln. 
. 2883 6 
LaMIne 
with = tool. Ak eR > ated 


"35, BRIDG* STREET, MANCHESTER. 
nsure 80 Ib. 
£250. 
MARTIN BROS., Ltd., 35, Bridge-street, Man- 
. 2804 o 





WAGONS, 


uous. “SORRTA BLES. ke — 


Poe 
PLEASE NOTE.— now in a position to 
= Ses ce eet 
Brigg P= Bristol.” 


ae Lee-Howi 
a v—~30 TONS 75 Ib. ving = = See i 
hand. FOR. 6A 


F deliv éred 
or Liverpool.—. ly. INSULAR TRADING cO., ltd. . 
60. Athol-street, 2703 a 


No. 





ips. complete ith 


creole rd., 60, Atbol-a 


~ 





ae 





wv MATERIAL — 
= cone = CREOSOTED 
SLEEPERS 


Ont ot EW an and P SECONDHAND 


co., we awd Engineers, 53. 
Broadway Ealing. Lo don, W. & 2005 a 





POR  SALB. 
NEW PORTABLE MACNAMARA 
SHOT DRILL. 
Excellent condition : complete ee vie Boiler. 


cost £9100 
. Casing, rods. chilled shot. &c.. 
‘to rail and Kilindini Harbour. 


~ hae be accepted. 
Mas tr og og. Nairobi, Kenya Colony. 
cabies, P7656 oa 


VERTICAL CROSS-TUBE 


STEAM -BOILERS. 


All constracted for 100 Ib. w.p., ready for immediate 
dispatch. Low prices. 


—~ 1.4 





bes. 
in. by 2ft. .. Withitwo tubes 

: at wtin two 4 

Sin., with three tubes 





List free. 
RING CO.. 


THY Co} les Hi Birmingb 
iga.. Bojlermakery, ws en pigee, Birpipebem. 





cogh Ss about £1500. Office an 
Central London.—Address, 2857, The Engineer Office. 
2857 L 





FOR SALE.— 
odern and compact FREEHOLD WORKS 
PREMISES, —_ in Lymm, Cheshire. Area of land 
2100 square Buildings comprise :—Lofty 
single-storeyed brick- built “ro 606 square yards 
} Space ; ne- house, square yards; steel- 
and corrugated iron building. 198 square yards ; 
ditt 152 square yards ; brick ne-house, 49 square 
_——s — Fg Sr square yards ; brick-built 


range of w.c’s., timber 
timber butldines” a 
Fonatien. main r 
For orders to cleer 
— KIRK 
Manchgster 


from Lymm to Warrington. 
v and further ar verticuless apply to 
es 


uare, 
2760 L 





F° SALE, Old-established ENGINEERING BUSI- 
NESS without works; valuable connection and 


specialities ; opportunity for manufacturers ; reason 
able. Principals only.—Address, P7664, The Engi- 
neer Offi P7664 L 





Ori i Centre of EALING, W. 5.—TO + LET, 
with immediate possession, SUITE of 
FFICES. Heating. lighting, cleaning, and ing 
Gijetoncs. for an oe — Admirably sulted 
for professional firms, or manufacturers’ 
district offices. or CARETAKER, Plant ae 
Ealing, London 


T° 





BE SOLD as s Going Concern, the eee Old- 


established Engineering, Iron and Bi lounding, 
Moulding, Agricultural and General Rk Ls 
NESS of THOS, GEBSON vend Oe 

Price £2500.—Apply. Mr. W. 

Lion-square, Stamford. 








R.¢.F. BALL BEARINGS. 
MALLEABLE CASTINGS: 
Inquiries te 
G. H. SMITH, 

St. Stephen's House, Westminster, 5.W. 1. 

P7631 co 





S44 a 1050 H.P. TRI-COMPOUND EXPANSION 
NGINE with Air Pumps. complete ; can be 


shown running.—Apply, P. BAKER and © be 
Cardiff. 270 








STOCKS, 
_ Speed) : 
Grasmere- 


RS and 
md for 
orwood, 
P7672 @ 


pea. |S DwieE G, CUTTE 
DRI 8s. per Ib. 
samples.—J. V., road, South 
8.E. 25, 





Ue. 





HENRY - BUTCHER 
& CO. 


AUCTIONEERS 
VALUERS &. SURVEYORS 


ENGINEERING & 
ALLIED TRADES 


INDUSTRIAL PROPERTY 
AGENTS. 








Register of Factories, Warehouses, etc.. will be 
forwarded free, om application to :— 
63 & 64, Chancery Lane, LONDON, W.C. 2. 


16, ALsErr Squane, 


WHEATLEY KIRK. 


PRICE & CO. 


(Established 1850.) 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS, 


PLANT, MACHINERY, ann STOCK, 
46, WATLING STREET, LONDON, E.©. 4. 


2%, CouLusewoep Srassr 
Manon BeTER. NEWCASTLE-ON-TYER 


Telephones and Telegrams at each address. 





J. E. WOOD « Co. 


CONSULTING ENGINEERS, 


Bagshaw’ sWroughtlron Pulleys, 
Government 


as used in ‘= are the 
2S aan ae S for ali 
SHAFTING. 3. ant ALB, 
tree.—J. BAGSHAW and SONS, Ltd., 
. Yerkshtre 





VALUERS 
AUCTIONEERS 


BUCKTON, LEEDS 


MACHINE TOOLS. 
Thustrated Advt. next week 





or 
ENGINEERING WORKS, 
PLANT, MACHINERY, STOCK, 
AND INDUSTRIAL. PROPERTY. 
Fulwood House, Holborn, 
London, W.Cx 1. 


CAMMELL LAIRD & CO., LTD., 
SHEFFIELD & BIRKENHEAD, 
Stee! Mansfacturers, Shipbuilders, Engineers. 
London Office 
3, CENTRAL a WESTMINSTER, 


See last weok's and next week's advertisement. 








CAMPBELLS @ HUNTER, L. 
DRILLING AND BORING 


MACHINERY 


For Engine Works and Boiler Shope.* « 
DOLPHIN FOUNDRY, LEEDS. 





TREE te | 


(\ranes—Electric, Steam, 
ey pe — 
GEORGE B BUSSELS ay gs. 4 


ew Conveyor Co Co., Ltd., Smeth- 
N eee cS Mend Sechrcse 
oes « and Con Machi. 


Birmingham; Pians, 
Mokere of oll kinds of 
Pera Sol mx580 _ 


FOR SALE 


Tro. DYNAMOs, 87.5 K.W., 440-500 Volts, 950 
rp standard 4-pole interpole 
nm OE MOTOR. similar type and 

















LOAM. DRY & GREEN 


CASTINGS 


to 2O tons 
BRADLEY'S FOUNDRY, 
RUSTON & HORNSEY Ltd, NEWARK. 











MACHINE CUT 


D-B.S. GEARS 


OF EVERY DESO« IPTION, 


DAVID BROWN & SON (Hudd.) Ltd. 


Lock woop 


Hvppersrie_p. 





— 





HARPERS LIMITED. 
“MOWAT” FRICTION CLUTCH 


See page 28 last week. 











INCE FORGE €0.,L:. WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


im Iron or Steel, Black or Machined. 








pp x. AM and ©O., Limi 
Staines. 2170 @ 
WO RAILWAY TRUCKS, 4ft. Shin. Gauge.— 
RELF, 12, Portland-square, Plymouth. 2861 @ 
Te ~~ Aoanith’s RADIAL DRILLING MA. 
t driven, in first-class condition ; 
can be seem a --For further pre: 
apply, HENRY “SE and CO., Ltd., don 
Ww Hunslet, Leeds. ses Go 
s 
IN. Heavy i S8.3.8.C LATHE, Admitting 
ma be betw . to swing 7ft. age 
gonna oxen t ‘condition : — 
ARTY Ba SROs. Ltd., 35, Bridge-street, Manchester. 
3 H.P. NATIONAL OIL ENGINE, New 1917, in 
first-class condition ; also 32 BP HORE HORNSBY. 
= ls, HARRY .:a G AM co., 
fi le @ 





A. J. STANNAH, 
CONSULTING ENGINEER. 


LIFTS 4x2 CRANES. 


89, BLACKFRIARS ROAD, 
LONDON, 8.E, 1. 





boy Be ENGINE, ‘by “Robey ; 


ot ae oe taker ae 
ok RNS 








w. pee wa ee 

TAC EER, ERHEAD 

Ke it and THREE HIGH- 

PRESSURE RWATERTUBE 3 z gy The hosts 


2859 o 


ome 





CUB. FT. of PITCH PINE LOGS, 
about 12in. by 12in., long lengths. 







STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST. 


— to 


W. HM. BAXTER, I4., LEEDS. 





SPECIFICATION and W' 
MAIN LINE 
R. and W. HAWTHORN, a and CO., Ltd. 


TANK LOCOMOTIVES. 
LOCOMOTIVES. 


EQUAL TO 


NEWOss#TLE-ON-TYES. 





GEORGE WAILES & CO. 
386and 388, EUSTON ROAD, ENGINEER and FOUNDERS, 
a ee undertake the MANUFACTURE of ALL 

of SPECIAL MACHINERY and MACHINE 
WORK to customers’ dra the 


or 
and manufacturing of any invention or speciality 


FT. of JARRAH LOGS, yin. b under the personal supervision of 
isin. Jone lenst + REP. GEAR-CUTTING, and Automobile Work a 
$ N PINE LOGS, Toft, tone, 201 "Their KEW WORKS in Ruston Road are equipped with up- 





200 TONS cf NEWsS®BEL PILING, stock 











every 
a most central and convenient part of London. 





rusty 
FRANK EDMUNDS, Barlaston, Stoke-on- 
Trent. 

. Stoke-on-Trent.’’ 

Telephone, 17 Barlaston, Stoke-on-Trent. 


Tel, “wa db 











oprietors oS Goran 
(Mim Fetter-lane, Niondon: 


Loarep, at 
aod published west 4 Gaice, 88, Nortolk treet Burund, 
Kstret, Burand, 


tag 
i sb of St. Clement 
Middioee, 





